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1.1 Dyadic peer relationships  
Peer relationships are among the most significant social developmental contexts across 
the life span. Particularly after entry into kindergarten or elementary school, the significance 
of peer relationships increases considerably. This thesis focuses on mutual dyadic peer 
relationships, that is, relationships between two individuals. The main goal is to examine the 
development of these relationships. In doing so, this thesis aims to offer new insights in the 
dynamics of dyadic peer relationships which have so far received little attention.  
In examining dyadic peer relationships, a distinction should be made between positive 
and negative ones. Positive peer relationships support social, emotional, and cognitive 
development and are beneficial for psychosocial adjustment. In contrast, negative relationships 
are negatively related to various measures of development and are detrimental for 
psychosocial adjustment. Friendships are by far the most examined type of peer relationship. 
Research conducted across middle childhood and adolescence has demonstrated positive links 
between having friends and adjustment (Aboud & Mendelson, 1996; Hartup, 1996). Thus, so 
far friendships have been mostly considered as positive peer relationships. More recently, 
there is growing emphasis on antipathy relationships, which are based on mutual dislike 
between two individuals, and their developmental significance. Although research findings do 
not yet allow conclusions on longitudinal correlates of engagement in antipathies, antipathies 
are generally considered as negative peer relationships (Hartup, 2003).  
A further distinction should be made between voluntary and involuntary relationships. 
Voluntary relationships are mostly based on personal engagement, whereas involuntary 
relationships often have biological or societal origins. In other words, we can talk about 
individuals’ free choice when engaging in voluntary relationships but not in involuntary ones. 
Parent-child or sibling relationships are examples of involuntary relationships that are formed 
at birth; employee-employer relationships or relationships with colleagues are also rather 
involuntary relationships that are automatically formed by entry into the workplace. Although 
peer relationships might seem to be voluntary relationships at first glance, this is not true for 
all peer relationships. The peer group within a school class is actually an involuntary context 
for the formation of peer relationships because the individual does not have free choice in 
entering or leaving this group and has to interact with peers in the classroom over a certain 
period of time. Hence, in a classroom context it is possible to form voluntary, as well as 
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involuntary relationships. Friendships are, by definition, voluntary relationships. Antipathy 
relationships, however, can be voluntary or involuntary. On the one hand, two peers who 
dislike each other and actively engage in fights might be considered as having a voluntary 
antipathy relationship; similarly, a bully often voluntarily engages in an antipathy relationship 
with a victim. On the other hand, a victim is likely to have an involuntary antipathy 
relationship with the bully.  
The remainder of this chapter will briefly highlight several theoretical perspectives and 
issues that are relevant for the study of dyadic peer relationships. It is not intended to provide a 
comprehensive overview of the theories of peer relationships (see Hartup, in press). The issues 
presented here are relevant for a better understanding of the proceeding four chapters that 
report about four different empirical studies. Throughout the thesis, Studies 1, 2, 3, and 4 refer 
respectively to the work presented in Chapters 2, 3, 4, and 5. Study 1 examines different types 
of friendships and their links with psychosocial adjustment and Study 2 examines the 
behavioral profiles of individuals involved in antipathy relationships. Study 3 focuses on 
longitudinal consistency in friendship patterns by examining the factors that predict the 
behavioral characteristics of future friends. Finally, Study 4 investigates the neural correlates 
of social interactions with friends. These four studies will be outlined in more detail at the end 
of this chapter.  
 
1.2 Theoretical frameworks in studying relationships  
 The study of relationships is best understood when placed within the framework of 
social context provided by Hinde (1979, 1997). His model provides an overview of the levels 
of social complexity (see Figure 1.1). Events and processes at each level are embedded within 
a higher level, meaning that they are constrained as well as influenced by other levels. 
Individual psychological processes of cognition and affection lie at the lowest level. These 
processes form the mental and emotional state of the self and are related to the way the 
individual perceives and processes incoming information. Also referred to as the self-concept 
and self-esteem, respectively, these psychological processes are heavily based on past 
experiences. In other words, individuals bring a set of social and emotional orientations, 
temperamental dispositions, and social skills into each interaction context. Psychological 
processes influence, and are influenced by, individual behavior at the higher level. In other 
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Figure 1.1 The levels of social complexity (Hinde, 1997)   
 
words, each behavioral act is dependent on the mental state of the individual that is composed 
of the previously mentioned emotional and cognitive psychological processes. Behavioral acts, 
in return, further modify these processes.  
Individual behavior is the cornerstone of interactions which form the next level in the 
model. An interaction is defined as a set of social behaviors exchanged between two 
individuals. Thus, individual behavior forms pieces of an interaction and this interaction in 
turn shapes the next set of behaviors that the two individuals will perform. In Hinde’s model, a 
series of interactions over a certain period of time between two individuals form a relationship. 
In this sense, relationships are compilations of interactions between two individuals, where the 
emotions, cognitions, and behaviors of the interaction partners influence one another. In the 
broader sense employed here, a relationship exists when the emotions, cognitions, behaviors, 
and goal orientations of an individual are influenced by those of the other.  
On the one hand, relationships influence the interactions between two individuals 
through the displayed behaviors and the underlying psychological processes involved. On the 
other hand, relationships are influenced by interactions as well as the relationship histories of 
individuals through the psychological processes. For example, consider the following 
ambiguous interaction between Alice and Ben: Alice knocks down Ben’s glass of water and 
Society 
Group 
Relationship 
Interaction 
Individual behavior 
Psychological processes 
Physical 
environment 
Socio-cultural 
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apologizes, saying that it was an accident. If Alice and Ben are friends (relationship), Ben is 
likely to believe Alice (psychological process) and forgive her (individual behavior). The fact 
that Ben has forgiven Alice might even make their friendship stronger (interaction influencing 
the relationship). However, if Alice and Ben are enemies (relationship), Ben may not believe 
that it was an accident (psychological process) and say that Alice did this on purpose and is 
lying (individual behavior). This negative interaction might further increase the enmity 
between the two (interaction influencing the relationship). Based on this model, Study 4 
focuses on the psychological processes underlying friendships, whereas Studies 1, 2, and 3 
focus on the role of individual behavior in friendships and antipathy relationships. 
Relationships are further embedded in groups, which are structures composed of 
relationships within a population of individuals and are influenced by the nature, quality, and 
pattern of their relationships. Formal group structures such as school classes, as well as 
informal peer groups such as cliques or crowds are examples of the group level in which 
dyadic peer relationships might be embedded. Group characteristics, such as coherence, 
hierarchy structures, and cohesiveness influence relationships, just like relationships within the 
group influence the group characteristics. For example, school classes with more antipathy 
relationships are found to be lower on group cohesion compared to those with less antipathy 
relationships (Bressers, 2007). A similar link in the opposite direction can be expected 
between group cohesion and the number of friendships in the peer group. In the following 
chapters, school classes (Studies 1, 2, and 3) and an orchestra (Study 4) form the peer groups 
in which the dyadic peer relationships of interest are embedded in. In Hinde’s model, groups 
are further embedded in society, which forms the highest level of social complexity.  
 Hinde’s model of social complexity provides an important framework for the approach 
presented in this thesis in examining dyadic peer relationships for at least three reasons. First, 
by presenting the relationship level as composed of interactions based on individual behaviors 
of relationship partners, the model stresses the significance of behavior in relationship 
formation and development. From a holistic-interactionist perspective, the individual is 
perceived as a coherent ‘functioning whole’ and can be understood best as a system of 
thoughts, feelings, and behaviors (Bergman, 2001; Bergman & Magnusson, 1997). 
Accordingly, combinations of different forms of behavior displayed by individuals can be 
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captured in a behavioral profile and Studies 1, 2, and 3 emphasize behavioral characteristics of 
individuals in studying their dyadic relationships. 
Second, it is important to recognize the dyadic level between the individual and the 
group levels and its particular relevance for research on relationships. Hinde’s model implies 
that different levels of analysis might be suitable for different levels of social complexity. 
According to the model, psychological processes and individual behavior can be examined at 
the individual level. As relationships are dyadic phenomena, the appropriate analyses in 
examining relationship characteristics need to be based on dyad-level variables and not on 
individual-level variables. On a dyad-level variable, both members of a dyad have the same 
score and such variables are suitable for analyses at the dyad level (Kenny, Kashy, & Cook, 
2006). Accordingly, Study 1 examines friendships at the dyadic level based on the behavioral 
profiles of dyads.  
Third, Hinde’s model provides a framework for understanding the links between 
different levels of social complexity. A comprehensive understanding of the dyadic level also 
requires the examination of individuals that compose the dyad. This interplay between the 
individual level and dyadic level of analysis play a particularly important role in Studies 1 and 
2 presented here. Study 1 examines friendships first at the level of the dyad (relationship level), 
then at the level of the behavioral profiles of each of the two friends (individual behavior 
level). In contrast, Study 2 on antipathy relationships examines first the behavioral profiles of 
all individuals in the sample (individual behavior level) and then moves on to the 
combinations of individuals forming antipathy dyads (relationship level). These two novel 
approaches present different possibilities in examining how individuals with specific 
behavioral profiles are engaged in specific types of friendships and antipathies. 
In examining individuals within dyads, a relevant dyadic characteristic is the 
distinguishability of two dyad members in a ‘meaningful’ way (Kenny et al., 2006). Members 
of a parent-child dyad are theoretically distinguishable, whereas members of an –especially 
same-sex– mutual friendship or mutual antipathy are theoretically considered as 
indistinguishable. Although peers are theoretically considered as indistinguishable, 
distinguishability is also an empirical issue and an examination of individual differences in the 
behavioral profiles of two members in dyadic relationships can yield a distinction of 
individual roles in these relationships. Methodologically, the person-oriented approach utilizes 
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patterns of individual characteristics, whereas the variable-oriented approach focuses on 
variables as the main conceptual and analytical units (Bergman, 2001; Bergman & Magnusson, 
1997). A consequence of the person-oriented approach is to employ a pattern-based 
methodology for studying individual differences in adjustment and development. Hence, 
Studies 1 and 2 are based on a typological approach and show that members of mutual 
friendships and antipathies, respectively, are distinguishable based on their behavioral profiles. 
In other words, behavioral profiles can provide us with a ‘meaningful’ way to distinguish 
between relationship partners in friendships and antipathies, which have been often considered 
to be composed of indistinguishable members. 
Finally, these points emphasize the idea that a relationship is a dyadic phenomenon 
evolving between two people and that the dyad is more than the sum of the individuals who 
are part of it. The information at the dyad level cannot be simply reduced to information at the 
level of individuals forming the dyad. A particular behavioral profile of an individual taking 
part in different relationships can have different functions and fulfill different roles in each of 
his/her relationships due to the different relationship partners of the person. Bergman (2001) 
noted that the person-oriented approach assumes coherence and structure in the functioning of 
systems at different levels. The behavioral profiles of two individuals in a relationship interact 
and shape the relationship at the dyadic level. For example, consider Alice displaying a high 
level of prosocial behavior, a moderate level of antisocial behavior, and being slightly 
withdrawn. In her friendship with Ben, who has a similar behavioral profile as Alice, both 
relationship partners may have similar prosocial roles. However, in her friendship with Cathy, 
who is highly withdrawn, victimized, and rejected, Alice may have a complimentary role and 
her behavioral profile might have a protective function. Such different roles of an individual 
with a specific behavioral profile in different types of relationships might result eventually in 
different psychosocial adjustment patterns of the partners in the dyad. Furman (1993) 
addressed this need to focus on individual differences in friendships by examining individual 
as well as friendship characteristics. This point is further illustrated by the results of Studies 1 
and 2 which examine individual differences between behavioral profiles of friendship and 
antipathy dyads, respectively.  
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1.3 Social cognition in peer relationships 
Any social interaction between two individuals involves emotional, cognitive, 
behavioral, and goal oriented processes (van Lieshout & Doise, 1998). Cognitive processes 
that play a role in social interactions are examined by social information processing models. 
The social information processing model proposed by Dodge (1986; Crick & Dodge, 1994) 
provides a framework for the synthesis of individual psychological processes and behavior in 
interactions to form relationships. Although cognitive processes are central in the original 
model, more recent revised versions of the model integrate affective and cognitive processes 
in social information processing (Lemerise & Arsenio, 2000). 
This social-cognitive model is composed of six steps that are inherent parts of any 
social interaction sequence (see Figure 1.2). According to this model, individuals enter 
interactions with a mental set of emotions, cognitions, social expectancies and goals, and 
knowledge of social rules based on previous social experiences, as well as social skills and 
individual dispositions. This mental set, which is comparable to the psychological process 
level in Hinde’s model, guides individuals in each of the five steps of the model. The first step 
involves attending to social information and encoding of cues. The second step is 
interpretation of this information with regard to intentions and motives of the interaction 
partner. At the third and fourth step, the individual generates potential responses and 
evaluates the effectiveness of each response. In the fifth step, the individual selects a 
behavioral response for subsequent enactment and the final step is involves enactment of the 
response. The interaction partner follows a similar sequence of steps and in this manner 
interactions are mutually influenced by ongoing and parallel sequences of social information 
and mutual affective responses.  
Now, consider a situation where one interaction partner, Alice, enters a room where the 
second interaction partner, Ben, is present. According to the social information processing 
model, Alice will encode the cues (i.e., perceive Ben), interpret social and affective 
information (e.g., decide whether Ben has seen her or not and whether she likes or dislikes 
that), generate a response and evaluate its effectiveness (e.g., approach Ben and start and 
interaction, avoid Ben and walk out of the room, or remain in the room but not start an 
interaction), and finally enact a response. This information processing approach in social 
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interactions has been used in designing the social interaction simulation paradigm used in 
Study 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2 Social information processing model (Crick & Dodge, 1994; figure adapted by 
author) 
Selman’s (1980) theory on the growth of interpersonal understanding or perspective 
taking sheds more light onto the development of social cognitive abilities and the role 
friendships play in this development. Selman suggests that perspective taking progresses in an 
invariant order during early and middle childhood and is linked to the development of 
relationships. According to Selman, there is an egocentric perspective in early childhood; 
friends are defined by proximity and solely seen as “playmates”, without personal thoughts 
and feelings (Level 0, undifferentiated; ages 3 to 7). At Level 1 (unilateral, ages 4 to 9), the 
child recognizes the other as having needs and thoughts other than his/her own, but there is no 
coordination of perspectives; friends are mainly seen as sources of gratification. A major 
development in Level 2 (reciprocal, ages 6 to 12) is that the child gains the ability to reflect on 
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3. Formulate 
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self’s behavior as perceived by others. The child recognizes the reciprocity of relationships, 
but cannot yet perceive all perspectives in a relationship simultaneously and from a third-
person perspective. Friendships are perceived to be reciprocal, but not yet as enduring 
mutually dependent relationships. In the next stage, Level 3 (mutual, ages 9 to 15), the child 
can simultaneously take perspectives of the self, the interaction partner, and the third person 
perceiving the dyadic relationship as an outsider. At this level, the friendship can be 
recognized as a mutual relationship, with intimacy, commitment, and trust as basis. In the final 
stage, Level 4 (interdependent, ages beyond 12), the adolescent recognizes the long-term 
interdependence between him/her and the relationship partner. In this stage, friendships are 
viewed as dynamic relationships and friends are respected for both dependence and autonomy.  
Selman’s model provides a complementary framework for the development of 
interpersonal cognition that is sketched by the social-information processing model. In this 
manner, Selman’s theory facilitates our understanding of the link between social-cognitive 
abilities and the development of friendships. Level 3 in Selman’s model emphasizes the 
development of perspective-taking skills and mutuality as crucial for qualitative changes in 
children’s concept of friendships. The context of friendships, which are egalitarian in nature, 
provides particular opportunities to have mutual communal exchanges and develop social 
cognitive skills such as perspective taking and empathy.  
Perspective taking and empathy are partly overlapping concepts that are also 
interconnected in their development. Whereas perspective taking refers to a general cognitive 
ability to assume another’s perspective and role, empathy also includes an affective 
component involving the emotional capacity and responsiveness to match one’s feelings with 
those of the other. Both abilities play a significant role in social interactions and the 
development of relationships. Perspective-taking skills are crucial for the development of 
effective social relationships in general; the affective component of empathy might render it 
particularly relevant for friendships (Erwin, 1993). By requiring children to be less egoistic 
and to collaborate, support, or take turns, peer relationships provide a context for the 
development of social cognitive abilities such as perspective taking. The affective component 
related to mutual liking, which forms the basis of friendships, might particularly promote the 
development of empathy-related skills. The results of Study 4 refer to the role of perspective-
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taking skills in peer relationships and focus particularly on empathy as the core affective 
element underlying social interactions with friends. 
A related aspect of developing social cognitive abilities within the context of peer 
relationships is the emergence of an understanding of mutuality. Mutuality refers to the fact 
that relationship partners perceive their interactions from a third-person perspective and can 
adopt a metaperspective awareness of how others perceive his/her view (Erwin, 1993). In 
Selman’s model, the attainment of this understanding carries friendships from Level 2 to Level 
3. From a resource-exchange-theory perspective, this development in relationships is similar 
to a progress from ‘fair exchange’ towards a ‘communal’ orientation (Clark & Mills, 1979). 
Fair exchange characterizes reciprocity in interactions; individuals give with the expectation 
that, eventually, they will also receive in return; in this sense these exchanges have an 
instrumental character. In communal relationships, in contrast, individuals share a concern for 
the welfare of the other and do not give with the expectation of receiving a comparable benefit 
in return; there is an understanding of mutuality. Friendships of Level 2 in Selman’s model are, 
in this respect, resource-exchange relationships, whereas Level 3 friendships can be termed as 
communal relationships. Friends do not feel the need to immediately reciprocate; they assume 
that their friends’ behavior reflects the understanding of mutuality (Aboud & Mendelson, 
1996).  
In their examination of friendships across the life course, Hartup (1996; Hartup & 
Stevens, 1997) distinguishes between the deep and surface structure of relationships. The deep 
structure denotes the social meaning of relationships which seems to remain the same across 
the life span, whereas the surface structure refers to the social exchanges that characterize 
them at any given time and context. Accordingly, it is suggested that the deep structure of 
friendships is characterized by symmetrical mutuality, that is, mutuality between equals. 
Across the life course, friendship implies mutuality in social exchange and supports successful 
adaptation and coping with developmental tasks. Generalizing this idea to positive and 
negative peer relationships, positive peer relationships can be said to revolve around mutual 
attraction, whereas negative ones are denoted by mutual aversion between the relationship 
partners (Hartup & Abecassis, 2002). In other words, mutuality can be seen as a characteristic 
of both positive and negative dyadic peer relationships.  
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In the studies presented in this thesis, the dyadic relationships of friendship and 
antipathy are operationalized as mutual entities. In these studies, mutual friendship is defined 
as mutual nominations on the question ‘who are your friends?’ and mutual antipathy is based 
on mutual nominations on the question ‘who do you not like at all?’ According to Selman’s 
model, all participants taking part in the empirical studies presented here are expected to 
operate beyond Level 2. This implies that the participants have acquired perspective-taking 
skills and operate in their relationships with an understanding of mutuality. Based on the 
concept of mutuality, the emotions, cognitions, behaviors, and goal orientations of the 
relationship partners mutually influence one another throughout the interactions. In other 
words, the behaviors displayed in interactions are perceived and interpreted by the two 
relationship partners in ways that shape their relationships in significant ways over time. 
 
1.4 Similarity, complementarity, and reward in peer relationships 
 Various reinforcement theories have been formulated to understand interpersonal 
attraction (Perlman & Fehr, 1986). The basic premise of these theories is that we like and are 
attracted to people who provide us with rewards. As friendships imply mutual liking between 
two individuals by definition and as the deep structure of friendships is based on mutual 
attraction (Hartup, 1996), according to reinforcement theories, friendships must be considered 
as rewarding stimuli at the interpersonal level. From an evolutionary perspective, there may be 
other reasons why friendships are rewarding that are related to increased survival chances of 
those who have friends. Mutual liking between two friends might develop due to the reward 
value of the friendship. Reward as a salient feature of friendships is examined further in Study 
4. 
 But what is exactly attractive in friends? As much as the reward value of the friendship 
can make friends attractive for one another, various sayings, such as ‘like attracts like’, ‘birds 
of a feather flock together’, or ‘tell me who your friends are and I’ll tell you who you are’, all 
emphasize one salient aspect of friendships: Similarity. Research has examined the similarity-
attraction hypothesis investigating the links between liking and similarity. Overall, friends are 
found to be similar on various characteristics ranging from demographic factors such as sex, 
age, race, and socioeconomic status to activities, attitudes, values, interests, personality, and 
self-concept (Aboud & Mendelson, 1996). Similarity is presumed to provide validation for 
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one’s beliefs, attitudes, and behaviors and thus be highly rewarding for one’s self-concept in 
general, making similar friends highly rewarding. The role of behavioral similarity in selection 
of friends is discussed in more detail in Study 3. 
 But what about sayings like ‘opposites attract’, which implies that low levels of 
similarity, in other words, dissimilarity can be attractive? Research so far does not provide 
much support for attraction of opposites in friendship formation (Hartup, 1996). However, 
dissimilarity might play a role in friendships in the form of complementarity, which is 
examined in Study 1. According to Hinde (1979), complementarity occurs when the behaviors 
of relationship partners differ from, but complement each other. Study 1 shows that 
complementarity in friendships should not be interpreted as pure dissimilarity, but as a match 
between two individuals who have a good fit due to mutual instrumental value of the 
relationship or certain behavioral tendencies. They are different in ways that complement one 
another. For example, a friendship between a highly withdrawn adolescent who is also 
victimized and rejected (Cathy in the previous example) and a slightly withdrawn adolescent 
who is also highly prosocial (Alice in the previous example) is characterized by 
complementarity. In this case, there is nevertheless some similarity in the tendency for 
withdrawn behavior of both adolescents. Chapter 6 will further discuss the reward value of 
complementary friendships. 
 What is the role of dissimilarity in peer relationships? Just as similarity underlies 
attraction, dissimilarity is believed to be unattractive and expected to form the basis for mutual 
dislike (Rosenbaum, 1986). As mutual antipathy relationships have the deep structure of 
mutual aversion, dissimilarity should play an important role in the formation of these 
relationships. The results presented in Study 2 support this contention and show that 
antagonists often have dissimilar behavioral profiles. And if similarity is rewarding and 
dissimilarity is not rewarding and if antipathy relationships are often based on dissimilarity, 
why would we then even form antipathy relationships? What is the reinforcement behind 
involvement in antipathy relationships? Although the studies presented here do not provide 
direct answers to such questions, these issues will be discussed further in Chapter 6.  
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1.5 Overview of the samples 
Studies 1, 2, and 3 of this dissertation are based on the cross-sectional samples of 
Wave 3 and Wave 4 of the Nijmegen Longitudinal Study of Peer Relationships. This 
longitudinal study is composed of four waves of data collection in 1986, 1987, 1991, and 1994. 
After an initial screening of sociometric status in 54 kindergarten and 43 first grade 
classrooms, 231 boys were selected for participation in the first wave. These boys form the 
core longitudinal sample of the study and took part in Wave 1 and Wave 2 (99% of the 
original Wave 1 sample), which were based on observations of play sessions in groups of three. 
A detailed description of the sample and the data collection from Wave 1 and Wave 2 can be 
found in Cillessen (1991). In the third wave, 190 of the longitudinal boys (82% of original 
sample) participated, spread across 102 classrooms in 59 schools. The Wave 3 data collection 
was based on filling out questionnaires in classrooms and included also all classmates of these 
longitudinal boys, yielding a total cross-sectional sample size of 25911. Details of the third 
wave data collection and sample can be found in Haselager (1997). Finally, 200 of the 
longitudinal boys took part in the fourth wave (87% of original sample). As in Wave 3, the 
cross-sectional sample of Wave 4 included also all classmates of these boys in 149 classrooms 
in 41 schools and reached a sample size of 35551. The data collection was again conducted in 
classrooms and based on questionnaires (see Scholte (1998) for further details). Further, Wave 
1, Wave 2, and Wave 3 include data collection from the teachers and Wave 3 and Wave 4 
from the parents of the boys taking part in the longitudinal study.  
An examination of the Wave 3 and Wave 4 samples has shown that among the 
classmates of the original longitudinal participants, there was a group which had taken part in 
both cross-sectional data collections. Including the longitudinal boys, this yielded a total of 
540 longitudinal participants taking part in Wave 3 and Wave 4. This extended longitudinal 
sample has formed the participant pool in Study 3. Relevant information on the cross-sectional 
Wave 3 and Wave 4 samples regarding data collection procedure, sample composition, and 
measures used are presented in each of the Studies 1, 2, and 3. 
                                                   
1
 The sample size for Wave 3 and Wave 4 reported in the studies presented in Chapters 2, 3, 
and 4 may differ from what is reported here due to (a) missing data and (b) the fact that 
sociometric nominations yield information on classmates who were included as participants, 
but were actually absent during data collection and did not fill out any questionnaires. 
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Study 4 is conducted with young adults. In contrast to middle childhood and 
adolescence where the peer group of regular social interactions is the school class, closed peer 
groups are harder to obtain in young adulthood. A complete student wind orchestra was 
selected in order to obtain a closed peer group that interacts on a regular basis and in which 
dyadic relationships among the members could be assessed.  
 
1.6 Overview of the thesis 
The remainder of this thesis contains four chapters consisting of an empirical study 
each (Studies 1, 2, 3, and 4 presented in Chapters 2, 3, 4, and 5, respectively), a general 
discussion (Chapter 6), and a summary of the thesis in English and Dutch. 
 
Chapter 2. The focus of Study 1 presented in Chapter 2 is friendships and psychosocial 
adjustment in early and middle adolescence. This study addressed several important issues. 
First, it initially focused on dyads of friends as the unit of analysis. Second, focusing on the 
role of behavior in the social interactions of two friends, it used the behavioral profiles of 
dyads in characterizing friendships. Third, this study took a person-oriented approach and 
focused on the individual functioning of friends as an organized whole. Specifically, 
individual scores of two friends on five behavioral measures were used to compute mean and 
discrepancy scores of friends at the dyadic level, which were then used to distinguish between 
types of dyads using cluster analysis.  
This study was designed in such a way that it first distinguished between types of 
friendships at the dyad level; then, at the individual level, distinguished between types of 
friends in different friendship types, and finally examined the psychosocial adjustment of 
different types of friends. A fourth important issue in this study was the focus on the similarity 
versus complementarity of friendship dyads. Although similarity has been seen as a 
characteristic of friendships in general, the present study showed that this might not hold for 
all friendships. Indeed, friendship types not only differ on dyadic behavioral profiles, but also 
on similarity: certain types of friendships are characterized by complementarity of behavioral 
profiles of the two friends rather than similarity. Finally, the study was conducted with two 
cross-sectional samples, one in early adolescence and the other in middle adolescence, and 
thereby presents a replication across different age groups. 
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Chapter 3. The main goal of Study 2 presented in Chapter 3 is to examine the heterogeneity in 
antipathy relationships. Similar to the study in Chapter 2, this study also took a person-
oriented perspective with a focus on behavioral characteristics in examining antipathies. 
However, a different analysis approach is presented here. First, across the whole sample, 
various types of individuals were distinguished based on their behavioral profiles. Second, at 
the dyadic level combinations of these types forming antipathy relationships were examined. 
The results of this study highlight the role of dissimilarity with respect to behavioral profiles 
of individuals in antipathy relationships. As in the Chapter 2, this study is also conducted with 
two age groups, namely early and middle adolescence. 
 
Chapter 4. A longitudinal examination of friendship relationships across adolescence is the 
focus of Study 3 presented in Chapter 4. Considering the fact that throughout adolescence, 
especially after school transitions, different friendships are formed, the focus of this study was 
on a group of target individuals who have mutual friendships with different peers at two time 
points, that is, in early adolescence and in middle adolescence. The main aim of the study was 
to examine consistency in the behavioral characteristics of different friends after a school 
transition. The results revealed both direct and indirect paths that predict the behavioral 
characteristics of friends in adolescence from the behaviors of target individuals as well as 
from the behavior of their friends three years earlier, in early adolescence. This finding 
highlights the development of friendship patterns across adolescence and presents implications 
regarding dyadic relationship development and adjustment across the life-span. 
 
Chapter 5. Finally, Study 4 presented in Chapter 5 takes an innovative approach examining 
friendships and adjustment by focusing on the neural correlates of friendships as assessed by 
the functional magnetic resonance imaging (fMRI) technique. fMRI is a noninvasive 
technique that measures the response of hydrogen molecules related to neural activity in the 
brain while they are in a magnetic field with a perturbation. Previous research has provided 
positive links between various aspects of mental health and adjustment and involvement in 
friendships, but the mechanisms for this link are largely unknown. This study aimed to 
examine these links at the neural level and proposes two mechanisms, namely empathy and 
reward processing, for understanding how mental health is related to friendship. The study 
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involved brain scans of participants while they performed a social interaction simulation task. 
In this task, participants are asked to approach, avoid, or remain neutral towards peers and 
celebrities. The results of this study highlight the role of reward- and empathy-related neural 
activity in social interactions with friends and suggest that these mechanisms might help 
understand how having friends is related to positive adjustment and mental health. 
 
Chapter 6. The final chapter in this thesis provides a summary of research findings presented 
in the previous chapters and highlights the links between them. A general discussion is 
provided referring to the methodological and theoretical issues presented in this introductory 
chapter, limitations of the present studies and suggestions for future research.  
 
Empirical Studies 1, 2, 3, and 4 are written as separate journal articles. Because Studies 1, 2, 
and 3 are based on the same samples, there is overlap in these chapters with regard to the 
methods section.  
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Similarity and complementarity of behavioral 
profiles of friendship types and types of friends:  
Friendships and psychosocial adjustment∗ 
 
 
This study investigated different types of friendships and the behavioral profiles of different types of 
friends in relation to individual adjustment. In 102 classes with early adolescents (mean age 11), 737 
independent friendship dyads, and in 149 classes with middle adolescents (mean age 14), 1102 
friendship dyads were identified. At each age group, cluster analyses on the behavioral profiles of the 
dyads yielded three friendship types, with two types of friends within each friendship type: Socially 
Withdrawn friendship (Victimized Withdrawn and Prosocial Withdrawn friends), Prosocial friendship 
(High Prosocial and Less Prosocial friends), and Antisocial friendship (Bullying Antisocial and 
Antisocial friends). The behavioral profiles of the two friends in Prosocial friendships were marked by 
similarity and in the other two types by complementarity. Both Victimized Withdrawn and Bullying 
Antisocial friends were less adjusted than participants without friends while Prosocial friends were 
more adjusted. 
                                                   
* Gürolu, B., van Lieshout, C. F. M., Haselager, G. J. T., & Scholte, R. H. J. (2007). 
Similarity and complementarity of behavioral profiles of friendship types and types of 
friends: Friendships and psychosocial adjustment. Journal of Research on Adolescence, 17, 
357-386. 
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2.1 Introduction 
Friendship is a relationship based on reciprocity of attraction, companionship, support, 
and involving compatible behavior or interaction profiles. Despite the many links between 
having friends and favorable individual adjustment, it has been suggested that the identity of 
friends can affect individual developmental pathways more than merely having friends 
(Hartup, 1996). Indeed, the behavioral characteristics of children’s friends have been found to 
be linked to their internalizing and externalizing behavior problems (Hartup, 1993; Mrug, 
Hoza, & Bukowski, 2004; Dishion, Eddy, Haas, Li, & Spracklen, 1997). Considering the 
salience of children’s social interactions in the formation of friendships, the focus of this study 
was on the behavioral profiles of friendship dyads and the members of a friendship dyad. First, 
the friendship dyad was taken as the unit of study in order to identify different types of 
friendships. Next, the behavioral profiles of the two members of each friendship type were 
examined in order to identify types of friends and any individual differences between friends 
in a dyad. Finally, the different types of friends were analyzed to gain a better understanding 
of the links between friendship and psychosocial adjustment.  
 
Behavior, Friendship and Adjustment 
Many studies have compared individuals with and without friends in order to identify 
the influence of having friends. The results reveal clear associations between having friends 
and both positive adjustment and prosocial behaviors (Sebanc, 2003). Children with friends 
are more cooperative and self-confident (Clark & Drewry, 1985) and more altruistic and score 
higher in emotional perspective taking (McGuire & Weisz, 1982) than children without 
friends. In contrast, studies show an inconsistent pattern in the link between friendship and 
aggression. While some studies show negative links between antisocial behavior and the 
number of friends (Gest, Graham-Bermann, & Hartup, 2001), others demonstrate overt 
aggression to be unrelated to having friends (Sebanc, 2003). Some studies further show 
aggressive children to be equally likely to have friends as non-aggressive children (Cairns, 
Cairns, Neckerman, Gest, & Gariepy, 1988) and also equally likely to have just as many 
friends (Ray, Cohen, Secrist, & Duncan, 1997). Thus, while prosocial behavior patterns may 
typify many friendships, there are also friendships characterized by antisocial behavior. Up 
until now, however, research on friendships has examined prosocial and antisocial behaviors 
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separately. The distinction of friendships based on different behavioral profiles need to be 
studied in order to fully examine the relations between friendship and individual psychosocial 
adjustment (Hartup, 1996).  
In the present investigation, five behavioral constructs were selected to characterize 
friendship dyads. Antisocial behavior, prosocial behavior, and social withdrawal are 
dimensions of social competence that characterize individuals from an early age and pervade 
many different areas of functioning (Hartup & van Lieshout, 1995). These three dimensions of 
social competence or behavioral orientations have also been shown to influence peer 
acceptance (Hay, Payne, & Chadwick, 2004). Bullying and victimization are additional forms 
of interaction that emerge during middle childhood and have been shown to be related to 
adjustment at both the individual and peer-group levels (Rubin, Bukowski, & Parker, 1998).  
 
Similarity and Complementarity in Friendships  
Similarities between friends are commonly reported (Newcomb & Bagwell, 1995). 
Best friends are found to be more similar with respect to behavior than attitudes or personality 
(Kandel, 1978). Behavioral similarity also plays an important role in liking, the selection of 
friends, and the termination of friendships (Urberg, Deirmencioglu, & Tolson, 1997; Werner 
& Parmelee, 1979). These results confirm the ‘reputational salience hypothesis’ (Hartup, 1996) 
and emphasize the role of social behavior in friendship similarity. In fact, the behavioral 
similarity among friends appears to be most pronounced for aggressive behavior, delinquency, 
and drug use (Cairns et al., 1988; Dishion, Capaldi, Spracklen, & Li, 1997). A previous 
investigation using part of the present data set nevertheless showed friends to be more similar 
than non-friends with respect to not only antisocial, but also prosocial and withdrawn behavior 
patterns (Haselager, Hartup, van Lieshout, & Riksen-Walraven, 1998). Other research also 
shows similarities among friends in prosocial behavior (Newcomb & Bagwell, 1995) and 
withdrawn behavior (Poulin, Cillessen, Hubbard, Coie, Dodge, & Schwartz, 1997). In the light 
of the above, we expected to find similarity in terms of prosocial, antisocial, and socially 
withdrawn patterns of behavior. In other research, bullying has been linked to antisocial 
patterns of behavior and victimization to withdrawn patterns of behavior (Berthold & Hoover, 
2000; Schwartz, McFadyen-Ketchum, Dodge, Pettit, & Bates, 1998). Given the pronounced 
similarity between friends with respect to antisocial behavior (e.g., aggression, delinquency, 
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and drug use), bullying of peers can show similarity for some friends. Furthermore, the 
observed similarities among friends with respect to withdrawn behavior should lead to some 
similarity on victimization as well. 
Although there is a general tendency for friends to display similar behaviors, it is 
possible that their overall behavioral profiles and interactions differ systematically. The 
similarity indices (i.e., correlations) for friends are generally not very high suggesting that 
compatibility of friends can be based on differences and complementarity as well (Aboud & 
Mendelson, 1996; Urberg et al., 1997). For example, a low antisocial friend may support a 
high antisocial friend in bullying classmates or a low withdrawn friend may protect a highly 
withdrawn friend from being bullied. Thus, there should be friendships characterized by 
complementarity rather than similarity. 
 
Types of Friends within Different Types of Friendships 
In order to identify relevant individual differences between the two friends in a 
friendship, the individual behavioral profiles of the friends can be examined. As prosocial 
behavior is most closely linked to mutual liking, cooperation, and reciprocity, friendships 
involving such a profile are likely to be characterized by highest level of similarity. Research 
on bullying shows about 27% of the peer group are involved in the bullying, but as reinforcers 
or assistants rather than as bullies (Salmivalli, Lagerspetz, Björkqvist, Österman, & 
Kaukiainen, 1996). Those with an antisocial behavioral profile can therefore be friends with 
other antisocial peers who are not bullies themselves. These non-bullying, but antisocial early 
and middle adolescents may also display prosocial behavior in light of the fact that prosocial 
and antisocial behavior are only moderately correlated and thus not opposite ends of a 
continuum (Krueger, Hicks, & McGue, 2001). Thus, we expected to find a subgroup of 
antisocial early and middle adolescents whose friendships are characterized by 
complementarity with regard to bullying. Finally, research has shown that socially withdrawn 
children are often friends with less withdrawn children (Schneider, 1999). Thus, we expect the 
friendships of withdrawn children to show a relatively higher degree of complementarity with 
regard to social withdrawal. Similarly victimized children often have protective friends 
(Hodges, Boivin, Vitaro, & Bukowski, 1999) who are likely to have prosocial characteristics 
that motivate them to befriend and protect peers who are rejected or victimized. Some peers 
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with a socially withdrawn or victimized profile can be expected to have friends who are less 
withdrawn and more prosocial than they are.  
 
Psychosocial Adjustment of Different Types of Friends 
Various measures of psychosocial adjustment and behavior were used to validate the 
different types of friends and friendships identified above. The aim of this validation was to 
demonstrate differences in the types of friends with respect to psychosocial adjustment and to 
compare participants without mutual classroom friendships with different types of friends. 
Before launching the comparison of various types of friends and those without friends, we first 
compared the group of participants with and without mutual classroom friends on the various 
psychosocial adjustment measures. The aim of this comparison was to present the profile of 
early and middle adolescents without mutual friends in comparison to those with friends. 
Based on previous research comparing children with and without mutual classroom friends 
(Hartup, 1996), we expected that individuals without friends generally have more unfavorable 
adjustment than those with mutual friendships in their classrooms.  
Next, we compared participants without classroom friends and the different types of 
friends on the following psychosocial adjustment measures: self-reported internalizing and 
externalizing problem behaviors (Rubin et al., 1998) and peer-reported measures of social, 
emotional, and academic competence (Schneider, 2000). We hypothesized that early and 
middle adolescents without classroom friends would not always show the most unfavorable 
adjustment. Those taking part in friendships characterized by high levels of antisocial behavior 
profiles should show low levels of academic competence but medium to high levels of social 
and emotional competence coupled with high levels of externalizing problem behaviors. In 
contrast, participants in friendships characterized by prosocial profiles should show medium to 
high levels of competence in all domains; finally those in friendships with socially withdrawn 
characteristics should show high levels of internalizing problem behaviors and low levels of 
emotional and social competence coupled with medium to high levels of academic 
competence.  
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Age and Gender Related Issues 
 Research has shown age and gender to be important in determining friendship patterns 
(Aboud & Mendelson, 1996). In line with the well-established gender differences in the 
patterns of antisocial and prosocial behavior (Maccoby, 1986), we predicted friendships 
among girls to reflect Prosocial friendships more than boys. In contrast, boys’ friendships 
would be more often characterized as Antisocial friendships.  
As the role of behavioral similarity in attraction and friendship formation does not 
seem to change from early to middle adolescence (Aboud & Mendelson, 1996), we did not 
expect age differences with respect to friendship types and types of friends based on similarity 
and complementarity of behavioral profiles. However, salience of behavior decreases with age: 
behavioral characteristics seem to play a greater role in friendships in early adolescence than 
in middle adolescence (Aboud & Mendelson, 1996). Therefore, we expected that perceived 
behavior distinguish better between types of friends in early adolescence than in middle 
adolescence. 
 
2.2 Method 
 
Participants 
Individuals 
The participants in this investigation were 2057 early adolescents and 2824 middle 
adolescents involved in the third and fourth cross-sectional waves of a larger longitudinal 
study conducted in the Nijmegen-Arnhem area of the Netherlands (Abecassis, Hartup, 
Haselager, Scholte, & van Lieshout, 2002; Cillessen, van IJzendoorn, van Lieshout, & Hartup, 
1992; Haselager et al., 1998). The first initial wave targeted 231 boys from 54 kindergarten 
and 43 first-grade classes. These participants were followed in their respective school classes 
one, five, and eight years later than the initial time point. At each assessment point, the 
classmates of the boys were also included in the study and were thus administered the same 
questionnaires. The second wave involved 2566 participants in first or second grade; the third 
wave involved 2518 participants in fourth, fifth, or sixth grade; the fourth wave involved 3333 
participants in seventh, eighth, or ninth grade. 
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 The third wave (hereafter: ‘early adolescents’) consisted of 2518 participants (47% 
girls, 53% boys) from 102 school classes in 59 schools. The fourth wave (hereafter: ‘middle 
adolescents’) consisted of 3333 middle adolescents (43% girls, 57% boys) from 149 school 
classes in 41 schools. The early adolescents had a mean age of 11 years (SD = 1.2). The 
middle adolescents had a mean age of 14 years and 6 months (SD = 9 months). The early and 
middle adolescents were relatively independent due to the school transition (i.e., start of high 
school) occurring between the two waves.  
Information on the ethnic backgrounds of the early adolescents was not collected as 
part of the study.  The 1990-1991 school census records for this area of the Netherlands 
showed 89.5% of the elementary school students to be of a Dutch/Caucasian origin. The 
respective origins of the ethnic-minority early adolescents were from Suriname (0.8%), the 
Dutch Antilles (0.1%), Moluccas (1.2%), Turkey (1.3%), Morocco (1.2%), or other (5.9%). 
The information on the ethnic backgrounds of the middle adolescents showed 5% to have a 
minority background: 1.5% from Suriname, the Dutch Antilles, or the Molucca Islands, 2% 
from Mediterranean countries, and 1.5% from other countries.  
Information on educational background of parents was obtained in the fourth wave. 
The parents of the middle adolescents had middle to high levels of education: 68.4% of the 
fathers and 79.6% of the mothers were high school graduates while 25.7% of the fathers and 
12.7% of the mothers were college graduates. Considering the high number of schools 
participating in the study, the two samples were representative of the Dutch school population 
for this geographic region. 
 
Dyads 
The participants per class were taken to constitute a friendship dyad when two students 
nominated each other as ‘my friend’ on the sociometric questionnaire. The maximum number 
of nominated friends was 3, and the order of nomination did not matter. This procedure 
resulted in 1701 friendship dyads for the early adolescents (2148 individuals with 48.6% girls 
and 51.3% boys) and 2416 friendship dyads for the middle adolescents (2713 individuals with 
45.1% girls and 54.9% boys). To ensure the independence of the sampling units, dyads were 
eliminated following a random selection procedure with no participants thus occurring in more 
than one friendship dyad within the final data set. The final dyad sample thus encompassed 
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737 and 1102 friendship dyads for early and middle adolescence, respectively, and 1474 
individual early adolescents and 2204 individual middle adolescents taking part in these dyads.  
In addition, all of the classmates without a friend in their school class were included in 
the final set of analyses as a comparison group. Thus, 583 early adolescents (34.5% girls, 
65.5% boys) and 620 middle adolescents (33.2% girls, 66.8% boys) who did not have a 
mutual friendships were included to produce a total 2057 of individual early adolescents and 
2824 individual middle adolescents in the final individual sample. The mean age and gender 
composition of the final sample did not differ significantly from the initial sample. 
 
Procedure 
Recruitment Procedure 
 The parents of the participants in the longitudinal project were asked to provide 
permission for their child’s participation in the study. School authorities, teachers, and all 
other parents and participants were also informed about the investigation and insured of 
confidentiality. Consent was obtained from all the school principals, participants, and their 
parents as well.  
Classroom Procedure 
During an otherwise normal classroom session the early adolescents in our study were 
asked to complete one sociometric and two self-report questionnaires and the middle 
adolescents in our study were asked to complete one sociometric and four self-report 
questionnaires. A trained graduate student led all of the classroom sessions. The students were 
given a brief introduction, guaranteed confidentiality and anonymity, and reminded that their 
participation was voluntary. The classroom sessions lasted 1 hour for the early adolescents and 
90 minutes for the middle adolescents. 
 
Measures 
Clustering Variables 
 
Self-reports of Involvement in Bullying and/or Victimization. Involvement in bullying 
and/or victimization was assessed in early and middle adolescence using a Dutch translation of 
the bully/victim inventory developed by Olweus (1989). Prior to filling out the questionnaire, 
30 Chapter 2 
 
the students were given a definition of direct bullying. The questionnaire involves three scales, 
two of which are of concern here: Victim of direct bullying (5 items, e.g., ‘How often have you 
been bullied in the last five days?’;  = .78 for early adolescents,  = .72 for middle 
adolescents), and Bullying others (5 items, e.g., ‘How often have you bullied other children in 
the last five days?’;  = .78 for early adolescents,  = .81 for middle adolescents). The item 
scores were standardized and averaged. 
 
Peer-reported Social Behavior. Peer nominations with regard to different aspects of 
social behavior were used to assess peer-reported behavior in early and middle adolescence. 
Early adolescents could nominate a maximum of three same- or different-sex classmates in 
response to each question. The maximum number of allowed nominations was five during 
middle adolescence. Only the first three of these nominations were used in order to have 
comparable numbers of nominations in the two samples. Self-nomination was not allowed and 
the students were provided a list with the names of all the students in the classroom. Per item, 
the number of nominations received by each student was summed. For each item, the binomial 
probability scores in each classroom corrected for different class sizes (Newcomb & 
Bukowski, 1983).  
The questions had the format ‘Which three of your classmates ______?’ The 
nomination items were not always identical for early and middle adolescents. A principal 
components factor analysis with oblimin rotation on eight peer-reported questions resulted in 
three factors with item loadings higher than .64 and explaining 68% of the total variance in 
early adolescence. In middle adolescence similar three factors with item loadings higher 
than .72 were found to explain 64% of the total variance. The factors clearly measured 
Antisocial behavior (3 items: starts fights, disturbs, bullies other students for early adolescents; 
becomes angry quickly, disturbs, bullies other students for middle adolescents); Prosocial 
behavior (2 items; offers help, is cooperative for early adolescents; likes to work with others, 
is considerate for middle adolescents); and Social withdrawal (3 items: is shy, is being bullied, 
asks for help for early adolescents; is shy, is being bullied, is withdrawn for middle 
adolescents). The standardized means of the probability scores for the items representing the 
three constructs of social behavior were then taken to constitute peer-report scales. 
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Self-report Measures of Psychosocial Adjustment  
Depressive Symptoms by Early Adolescents. Four scales from the Depression 
Questionnaire for Children (De Wit, 1987) were used to screen for core symptoms of 
depression in early adolescents. The scales were: (1) Depressive Mood, (2) Decrease, delay, 
regression of functions and behavior, (3) Negative self-evaluations, and (4) Physical 
complaints. The 46 items were scored as true or false, summed, and standardized (46 items;   
 = .90). 
 
Psychological Well-being by Middle Adolescents. Psychological well-being of middle 
adolescents was assessed along five dimensions: self-esteem, loneliness (inverse), worrying 
about home (inverse), liking to be at home, and brooding (inverse) (see Scholte, van Aken, & 
van Lieshout, 1997). The scores for the five dimensions were first standardized and then 
averaged (23 items;  = .80).  
 
Delinquent Behavior by Middle Adolescents. A total of 18 questions ( = .89) 
regarding how often a middle adolescent had engaged in delinquent and antisocial behavior 
during the past 12 months was used to assess delinquency (see Scholte et al., 1997). Items 
covered: covert delinquency (behaviors such as theft, vandalism, running away from home, or 
staying out all night without parents), overt delinquency (violence and involvement in fights), 
and conflict with authority (conflicts with parents or teachers). The scores were averaged and 
standardized. 
 
Addictive Behaviors by Middle Adolescents. Four questions addressed consumption of 
cigarettes, alcohol, drugs, and the gambling behavior of the middle adolescents during the 
previous month (see Scholte et al., 1997). The four item scores were standardized and 
averaged to produce a final score for addictive behaviors ( = .58).  
 
Peer-report Measures of Psychosocial Adjustment  
Competence of Middle Adolescents. A principal components factor analysis with 
varimax rotation on 14 other sociometric peer nomination items (see above ‘peer-reported 
social behavior’ for information on sociometric assessments) showed three factors with 
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loadings higher than .46 to explain 48% of the total variance: Academic competence (6 items: 
is lazy/unambitious (reverse), is unreflective/unintelligent (reverse), is absent-minded/gives up 
easily (reverse), unable to concentrate/not persistent (reverse), not hardworking/not precise 
(reverse), relaxed/resilient; eigenvalue = 2.55); Social competence (6 items: is 
sensible/perceptive, is secure/steady, is spontaneous/demonstrative, is enthusiastic/likes being 
with others, is intelligent/imaginative, is relaxed/resilient; eigenvalue = 2.45); and Emotional 
competence (3 items: is emotional/anxious (reverse), is uncreative/unimaginative (reverse), is 
nervous/insecure (reverse); eigenvalue = 1.75). (For more specific information on the peer 
nominations, see Scholte et al., 1997). 
 
Sociometric Status. For each student, the raw number of nominations received for ‘like 
a lot’ (acceptance) and ‘don’t like at all’ (rejection) were summed and transformed into 
probability scores using a binomial distribution in order to account for different class sizes. 
The probability scores (p-scores) for acceptance, rejection, and social impact were used to 
determine the sociometric status of each participant as Popular, Average, Controversial, 
Rejected or Neglected (Newcomb & Bukowski, 1983). 
 
2.3 Results 
 
Descriptives 
In the final sample, 71.2% of the early adolescents and 78.0% of the middle 
adolescents had a mutual classroom friendship. Of the early adolescents’ mutual friendship 
dyads, 49.9% were same-sex girl friendships, 45.9% were same-sex boy friendships, and 4.2% 
were mixed-sex friendships. In the middle adolescent group, these percentages were 43.4%, 
51.5%, and 5.2%, respectively.  
 
Different Types of Friendships 
In order to typify dyads in terms of similarity and complementarity, the mean and the 
discrepancy scores were used. The mean score was the average of the individual scores for 
two members of a dyad and thus indicates the average level of engagement in certain 
behaviors. However, mean scores alone do not necessarily describe a dyad adequately; the 
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analysis of dyadic data obtained from individual-level outcomes requires also information on 
discrepancy (Kashy & Kenny, 2000). The discrepancy scores or the absolute difference 
between the scores for the two members of a dyad were therefore also calculated. Note that a 
high score (i.e., large difference) indicates complementarity and a low score (i.e., small 
difference) indicates similarity.  
The standardized self-report scores of bullying and victimization were used along with 
the peer-report scores for antisocial behavior, prosocial behavior, and social withdrawn 
behavior to analyze the friendships dyads. The mean and discrepancy scores per dyad were 
calculated for these five variables and then entered into separate cluster analyses for early and 
middle adolescents. Due to the high number of cases, k-means cluster analysis was applied 
using the SPSS Quick Cluster method. The amount of explained variance (ETA2k), relative 
improvement against the previous solution (PRE
 k), and the explained versus unexplained 
variance (F-Max) test statistics were taken into consideration to decide on the number of 
clusters in the solution. Different starting values for the k-cluster centers were also used to 
measure cluster stability (Bacher, 2001; Everitt, Landau, & Leese, 2001). In both age groups, a 
three-cluster solution was maintained. The use of two different samples provided a natural test 
of the generalizability of the three-cluster solution. In Table 2.1, the cluster-centers for the ten 
variables are presented for the clusters of dyads (i.e., different types of friendships) in early 
and middle adolescence.  
The Socially Withdrawn cluster (i.e., type of friendship) contained 30.0% of the early 
adolescent and 33.3% of the middle adolescent friendship dyads and showed the highest mean 
scores on social withdrawal for both early adolescents and middle adolescents. This cluster 
also showed the highest mean score for victimization and low prosocial behavior scores for 
both age groups. The discrepancy scores for social withdrawn behavior, prosocial behavior, 
and victimization were also quite high for this cluster.  
The Prosocial cluster or type of friendship contained 38.8% of the early adolescent and 
33.1% of the middle adolescent friendship dyads and showed the highest mean scores for 
prosocial behavior, the lowest mean scores for virtually all of the other variables, and the 
lowest discrepancy scores in general. These results show the members of a Prosocial 
friendship to be very similar and not to be involved in bullying, victimization, antisocial 
behavior, or socially withdrawn behavior.  
34 Chapter 2 
 
Table 2.1 Cluster Centers for the Three Types of Friendships for Early Adolescents and 
Middle Adolescents on the Clustering Variables (i.e., Self-reported Bullying and 
Victimization and Peer-reported Antisocial, Prosocial, and Socially Withdrawn Behavior) 
 
 
Note. The clusters with different superscripts differ significantly from one another. *** p < .001. 
 Friendship Cluster 
 Grand  
mean (SD) 
Socially 
Withdrawn (SD) 
Prosocial 
(SD) 
 
Antisocial 
(SD) 
 
 
Early Adolescents  N=737 n=221;  
30% 
n=286;  
39% 
n=230;  
31% 
F(2,734) 
Mean      
    Bullying -.02 (.58) -.16b (.41) -.28a (.32)  .42c (.71) 134.60*** 
    Victimization -.10 (.51)   .19c (.60) -.31a (.33) -.12b (.46)   72.17*** 
    Antisocial Behavior -.09 (.83) -.38b (.56) -.64a (.37)  .88c (.57) 641.49*** 
    Prosocial Behavior .22 (.74) -.14a (.66) .67b (.61) -.01a (.68) 116.48*** 
    Social Withdrawal -.11 (.79)   .64b (.61) -.49a (.58) -.35a (.66) 239.03*** 
Discrepancy      
    Bullying .60 (.61)   .49b (.47) .39a (.37)  .94c (.79)   65.46*** 
    Victimization .55 (.57)   .81c (.72) .34a (.35)  .55b (.52)   46.53*** 
    Antisocial Behavior .67 (.72)   .54b (.53) .32a (.38) 1.23c (.86) 147.99*** 
    Prosocial Behavior .87 (.71) 1.09c (.81) .71a (.62)  .87b (.67)   18.44*** 
    Social Withdrawal .83 (.66) 1.15b (.80) .71a (.51)  .69a (.57)   39.18*** 
      
Middle Adolescents  N=1102 n=367;  
33% 
n=365;  
33% 
n=370;  
34% 
F(2,1099) 
Mean      
    Bullying -.01 (.58) -.19a (.43) -.17a (.37)  .32c (.71) 113.12*** 
    Victimization -.03 (.51) .17b (.61) -.13a (.40) -.12a (.45)   43.10*** 
    Antisocial Behavior -.02 (.87) -.38a (.70) -.47a (.63)  .77b (.63) 410.07*** 
    Prosocial Behavior .15 (.79) -.07b (.76) .70c (.62) -.19a (.68) 184.11*** 
    Social Withdrawal -.08 (.84)  .84b (.60) -.54a (.50) -.53a (.51) 794.48*** 
Discrepancy      
    Bullying .55 (.58)  .45a (.45) .43a (.42)  .77b (.74)   43.12*** 
    Victimization .54 (.64)  .70c (.81) .42a (.41)  .49b (.61)   19.19*** 
    Antisocial Behavior .72 (.75)  .48a (.54) .53a (.55) 1.15b (.89) 108.95*** 
    Prosocial Behavior .88 (.72)  .81b (.73) .82a (.67)  1.00b (.75)     7.78*** 
    Social Withdrawal .64 (.67)  1.09b (.78) .40a (.45)   .44a (.49) 154.55*** 
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The Antisocial cluster or type of friendship contained 31.2% of the early adolescent 
and 33.6% of the middle adolescent friendship dyads. The highest mean scores occurred for 
antisocial behavior and bullying. These dyads were further characterized by major 
discrepancies between the members of the dyads for these same variables.  
 
Gender Composition of Different Types of Friendships 
The relation between gender composition and friendship type was investigated using 
Configural Frequency Analysis (hereafter: CFA, Von Eye, 1990; see Table 2.2). CFA is a 
cross-tabulation method used to determine if groups are observed significantly more often than 
expected (Types) or less often than expected (Antitypes) with a normal approximation of the 
binomial distribution. Given the high number of tests performed and the use of CFA for 
pattern recognition purposes, conservative z-values of 2.74 and -2.74 (p< .005) were used as 
the cut-off points for the Types and Antitypes, respectively.1 
As expected, Prosocial girl-girl friendships were found to be typical and boy-boy 
Prosocial friendships atypical in both ages. In contrast, Antisocial boy-boy friendships 
constituted a Type, and Antisocial girl-girl friendships constituted an Antitype for both ages 
(see Table 2.2). Girl-girl Socially Withdrawn friendships in early adolescence occurred more 
often than expected by chance and were therefore a distinct Type. In contrast, boy-boy 
Socially Withdrawn friendships in early adolescence were found to constitute an Antitype.  
 
Types of Friends in Different Friendships 
For each type of friendship (i.e., the Antisocial, Prosocial, and Socially Withdrawn 
friendships) a two-cluster analysis was next conducted at the individual level to identify the 
two groups of individuals participating in each type of friendship. Only a two-cluster solution 
was investigated because our interest was in whether the two members of a friendship dyad 
could be distinguished from each other or not and whether one member could be placed in one 
cluster and the other member in a second cluster.  
The individual scores of the participants on the same five self-reported and peer-
reported variables were used for this cluster analysis at the individual level: bullying, 
victimization, antisocial, prosocial, and socially withdrawn behavior. Two separate clusters 
                                                   
1
 Similar results were also found using a more lenient significance level (p < .05). 
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Table 2.2 Percentage of Gender Composition of Different Types of Friendships 
 
  Socially 
Withdrawn 
Prosocial Antisocial Total 
Girl-girl Early adolescents 68.8 (41.3) 64.0 (49.7) 14.3 (9) 49.9 (100) 
 Middle adolescents 46.9 (36.0) 64.4 (49.2) 19.2 (14.9) 43.4 (100) 
Boy-boy Early adolescents 29.0 (18.9) 31.8 (26.9) 79.6 (54.1) 45.9 (100) 
 Middle adolescents 49.3 (31.9) 29.0 (18.7) 75.7 (49.4) 51.5 (100) 
Mix Early adolescents 2.3 (16.1) 4.2 (38.7) 6.1 (45.2) 4.2 (100) 
 Middle adolescents 3.8 (24.6)  6.6 (42.1) 5.1 (33.3) 5.2 (100) 
Total Early adolescents 100 (30.0) 100 (38.8) 100 (31.2) 100 (100) 
 Middle adolescents 100 (33.3) 100 (33.1) 100 (33.6) 100 (100) 
Note. Types (p < .005) are indicated in bold and Antitypes (p < .005) are underlined. 
 
could be identified for each of the three types of friendships. The cluster-center means of the 
resulting six types of friends are presented in Table 2.3. Note that the grand mean scores of 
early and middle adolescents are zero (due to standardization), and that cluster-center means 
are deviations from the grand mean. According to Cohen (1988), a score between 0.20 and 
0.50 represents a minor (slight) deviation, between 0.50 and 0.80 a moderate deviation, and 
greater than 0.80 a large deviation. The six types of friends and those without mutual 
classroom friends differed significantly from one another on all five self-reported and peer-
reported variables both in early adolescence, all F’s(6, 1997) > 55.32, p < .001 and middle 
adolescence, all F’s(6, 2817) > 30.14, p < .001. 
 
Socially Withdrawn Friendships. The clusters obtained for the early and middle adolescents in 
Socially Withdrawn friendships differed significantly on each of the five variables. As can be 
seen from Table 2.3, the first cluster contained individuals with high victimization scores, very 
high social withdrawal scores, and very low prosocial behavior scores. The individuals in the 
second cluster were significantly less socially withdrawn, less victimized, and displayed high 
levels of prosocial behavior. The two clusters for Socially Withdrawn friendships are therefore 
considered to represent Victimized Withdrawn friends and Prosocial Withdrawn friends. As
  T
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depicted in Table 2.4, the majority of the Socially Withdrawn friendship dyads consisted of a 
Victimized Withdrawn friend combined with a Prosocial Withdrawn friend. These results 
confirm our expectation that early and middle adolescents victimized more than average tend 
to engage in complementary friendships and thus friendships with significantly discrepant 
behavioral profiles particularly with regard to withdrawn and prosocial behavior.  
 
Prosocial Friendships. Inspection of Table 2.3 shows the clusters obtained for early 
adolescents in Prosocial friendships to differ only with respect to the variable prosocial 
behavior. The clusters for the middle adolescents in Prosocial friendships differed with respect 
to prosocial and antisocial behavior. The first cluster contained individuals displaying very 
high levels of prosocial behavior and is therefore referred to as High Prosocial. The second 
cluster contained individuals displaying less prosocial behavior and is therefore referred to as 
Less Prosocial. In keeping with our expectations, the two types of friends had similar profiles 
with respect to low levels of involvement in bullying and victimization, as well as with respect 
to low levels of displayed antisocial and withdrawn behavior. As depicted in Table 2.4, less 
than half of the Prosocial friendships involved a High Prosocial with a Less Prosocial member 
in either early adolescence or middle adolescence. The remainder of the Prosocial friendships 
consisted of either two High Prosocial friends or two Less Prosocial friend. 
 
Antisocial Friendships. The two clusters of early adolescents in Antisocial friendships differed 
significantly from each other on all of the behavior variables. The two clusters of middle 
adolescents in Antisocial friendships differed only with respect to bullying and antisocial 
behavior. In general, the first cluster contained individuals showing very high levels of 
antisocial behavior and bullying along with low levels of prosocial behavior. The second 
cluster contained individuals with relatively high levels of antisocial behavior, but not bullying. 
The two clusters for Antisocial friendships are therefore referred to as Bullying Antisocial and 
Antisocial. Inspection of Table 2.4 shows about half of the early and middle adolescents in 
Antisocial friendships to involve a Bullying Antisocial friend and an Antisocial friend, which 
confirms our expectation of complementarity in Antisocial friendships. In early adolescence, 
only 14.3% of the Antisocial friendships involved two Bullying Antisocial friends; in middle 
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Table 2.4 Percentages of Different Combinations of Friends for Three Friendship Types. 
Dyad member combination Early 
Adolescents (%) 
Middle 
Adolescents (%) 
Socially Withdrawn friendship   
   Ww: victimized withdrawn and prosocial withdrawn 57.5% 42.2% 
   WW: victimized withdrawn and victimized withdrawn 28.0% 28.3% 
   ww: prosocial withdrawn and prosocial withdrawn 14.5% 29.4% 
Prosocial friendship   
   Pp: high prosocial and less prosocial 35.3% 40.8% 
   PP: high prosocial and high prosocial 41.6% 46.3% 
   pp: less prosocial and less prosocial 23.1% 12.9% 
Antisocial friendship   
   Aa: bullying antisocial and antisocial 48.7% 53.2% 
   AA: bullying antisocial and bullying antisocial 14.3% 38.9% 
   aa: antisocial and antisocial  37.0% 7.8% 
Note. Ww: combination of a Victimized Withdrawn friend and a Prosocial Withdrawn friend 
in a Socially Withdrawn friendship type; etc. 
 
adolescence this percentage was as high as 38.9%. Conversely, 37.0% of the Antisocial 
friendship dyads in early adolescence involved two Antisocial friends while only 7.8% did in 
middle adolescence. 
 
Early and Middle Adolescents Without Classroom Friends 
 In Table 2.3, the mean behavior scores for the participants without classroom friends 
are also presented. Both the early adolescents and middle adolescents without friends were 
victimized slightly more than average, but did not bully more than average. They were slightly 
more withdrawn and moderately less prosocial than their peers on average. Furthermore, the 
early adolescents without classroom friends were perceived to be slightly more antisocial than 
average while the middle adolescents without friends did not differ from average. With respect 
to bullying behavior, the early and middle adolescents without friends resembled mostly the 
Antisocial friends; with respect to victimization and prosocial behavior, they resembled the 
Victimized Withdrawn friends; and they were as withdrawn as Prosocial Withdrawn friends. 
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Psychosocial Adjustment of Different Types of Friends and Participants Without Classroom 
Friends 
First, the early and middle adolescents with and without friends were compared for the 
various adjustment measures. The early and middle adolescents without friends had less 
‘favorable’ adjustment on 6 of 7 measures than those with friends. As can be seen in the two 
most right columns of Table 2.5, early adolescents without friends reported higher levels of 
depressive symptoms, t(896.86) = 3.65, p < .001. Middle adolescents with friends and without 
friends did not differ with respect to psychological well-being, t(2504) = -1.42, p = .16. 
However, middle adolescents without friends reported higher levels of delinquency, t(629.23) 
= 3.13, p < .001, and addictive behaviors, t(722.41) = 3.37, p < .001, than middle adolescents 
with friends. Middle adolescents without friends were also perceived by their peers to have 
significantly less academic, social, and emotional competence than middle adolescents with 
friends (all t’s (3331) > 3.46, p  .001).  
Next, the six types of friends and students without friends were compared conducting 
separate univariate analyses of variance (ANOVAs) to compare the different groups with two 
fixed factors: gender and type of friend, which had 7 levels including the participants without 
friends. For purposes of this paper, the focus was on the main effect of type of friend and the 
possible interaction of this variable with gender, rather than on main effect of gender. In order 
to emphasize the roles of the different types of friends in the link between having friends and 
adjustment, early and middle adolescents without friends were taken as the reference point in 
the reporting of the post-hoc comparison for the seven groups of students. 
When ANOVA’s were performed to compare the six types of friends and those without 
friends, the results for all 7 measures of adjustment were significant, all F’s (6, 1968 to 2810) 
> 10.27, p < .001. There was a significant main effect of type of friend for all measures, all  
F’s (6, 1968 to 2810) > 2.53, p  .02 (see Table 2.5). A significant interaction between type of 
friend and gender was also observed for academic competence in middle adolescence         
(F(6, 2810) = 3.22, p < .01). 
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Table 2.5 Mean Scores of Individuals With Friends, Without Friends, and Six Types of 
Friends on Self- and Peer-reported Measures of Psychosocial Adjustment  
 Socially  
Withdrawn  
Friendship 
 
Prosocial 
Friendship 
 
Antisocial  
Friendship 
 W w P p A a 
 
 
Without 
Friends 
 
 
With  
friends 
Self-report         
   Early Adolescents         
       Depressive Symptoms .40c .02ab -.24a -.24a .22bc -.21a .15bc -.04 
   Middle Adolescents          
       Psychological Well-being .01 .03 .01 -.04 -.03 .08 -.05 .00 
       Delinquent Behavior -.31a -.22ab -.27ab -.15ab .52d -.03bc .16c -.04 
       Addictive Behaviors -.28a -.20ab -.01cd -.10bc .37e .03cd .11d -.02 
Peer-report         
   Adolescents       
 
  
       Academic Competence  .35de .52e .08c .31d -.90a -.00bc -.13b .03 
       Social Competence -.63a .01c -.26b .47d .45d -.05c -.27b .06 
       Emotion Competence -.62a -.22b .53e .31d .10c  .50e -.33b .08 
Note. Superscripts refer to significant differences between groups (p < .05). Underlined 
values indicate significant differences between individuals with and without friends. W: 
Victimized Withdrawn, w: Prosocial Withdrawn; P: High Prosocial, p: Less Prosocial; 
A: Bullying Antisocial, a: Antisocial.  
 
Self-reported internalizing and externalizing problem behaviors. Tukey post-hoc analyses for 
psychological well-being did not yield any significant differences despite the small but 
significant main effect of type of friend for this measure of adjustment. Tukey post-hoc tests 
for depressive symptoms in early adolescence indicated no significant differences between the 
Victimized Withdrawn, Bullying Antisocial friends and early adolescents without friends, who 
all reported high levels of depressive symptoms. Bullying Antisocial middle adolescents in 
Antisocial friendships engaged in significantly more delinquent acts and also reported 
significantly more drug, cigarette, and alcohol use than middle adolescents without friends and 
the other five types of friends. The self-reported involvement of middle adolescents without 
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friends in delinquency did not differ significantly from the involvement of Antisocial friends. 
Middle adolescents without friends also did not differ from High Prosocial or Antisocial 
friends when drug, alcohol, and cigarette use were examined; in each case, the levels were 
normative. The two types of Socially Withdrawn friends were involved least in delinquency 
and addictive behavior and gambling.  
 
Peer-reported competence. When the peer-judgments of academic competence were examined, 
middle adolescents without friends were perceived to be just as competent as the Antisocial 
middle adolescents, but less competent than all types of friends in Prosocial or Socially 
Withdrawn friendships. In line with expectations on academic competence, Bullying 
Antisocial middle adolescents were perceived by their classmates to show the lowest level of 
academic competence. Further analysis of the interaction between type of friend and gender 
for academic competence showed boys without friends to be perceived as less competent than 
girls without friends while girls and boys for the other types of friends did not differ from one 
another.  
Examination of peer-reported social competence revealed that middle adolescents 
without friends were not perceived to differ from High Prosocial middle adolescents but were 
nevertheless the second lowest group with respect to social competence. As expected, middle 
adolescents in friendships with antisocial or prosocial characteristics showed medium to high 
levels of social competence. Classmates perceived Victimized Withdrawn middle adolescents 
as being the least socially competent group. Prosocial Withdrawn and Antisocial middle 
adolescents were relatively more socially competent and the Bullying Antisocial and Less 
Prosocial middle adolescents were perceived to be the most socially competent.  
The scores for emotional competence more or less mirrored the results for social 
competence, with the Victimized Withdrawn judged to be the most anxious followed by 
middle adolescents without friends together with the Prosocial Withdrawn middle adolescents. 
The High Prosocial and Antisocial middle adolescents were perceived to be the most 
emotionally competent. Bullying Antisocial middle adolescents were perceived to be less 
emotionally competent than the High Prosocial and Antisocial middle adolescents, but did not 
differ from the grand mean. These results confirm our expectation that those without friends 
need not be less adjusted when compared to the different types of friends in different types of 
Friendship types and types of friends 43 
 
friendships. The self and peer-reported psychosocial adjustment of the six types of friends was 
also found to differ substantially. 
 
Sociometric Status of Different Types of Friends  
The sociometric status of the six types of friends and those without friends was 
determined using CFA (see Table 2.6). For the early and middle adolescents without friends, 
the Rejected and Neglected statuses were found to be Types and the Popular status was found 
to be an Antitype. Moreover, for those early adolescents without friends, the Average status 
constituted an Antitype.2 Examination of the Types and Antitypes shows that not only 
participants without classroom friends have a Rejected status more often than expected by 
chance. Indeed, both the Victimized Withdrawn early and middle adolescents and the Bullying 
Antisocial early adolescents were found to have a Rejected status more often than expected by 
chance as well.  
In contrast to the Victimized Withdrawn friends, the Rejected status constituted an 
Antitype for the Prosocial Withdrawn friends. This discrepancy reflects the difference in how 
the two individuals in a Socially Withdrawn friendship may be perceived by their peers. The 
Rejected status was also an Antitype for those in Prosocial friendships. For both the Less 
Prosocial early and middle adolescents and the High Prosocial early adolescents, the Average 
sociometric status was a Type, which shows a prosocial profile to be perceived as common for 
both age groups. High Prosocial friends were more often than expected by chance Popular in 
school classes. Bullying Antisocial friends were found more often than expected by chance to 
have a Controversial status or a Rejected status in school classes.2 For Antisocial friends, 
however, the Rejected status constituted an Antitype and for Antisocial early adolescents the 
Popular status constituted a Type.2 This finding with regard to Antisocial friends may be due 
to relatively higher levels of prosocial behavior and lower levels of bullying behavior they 
display in their interactions with peers. The finding also emphasizes the variability in the peer 
perceptions of the two types of friends within an Antisocial friendship. 
                                                   
2
 This also holds for the adolescents without friends using the conventional significance level 
of .01. 
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2.4 Discussion 
The main aim of this study was to investigate the behavioral profiles of friendship 
types (dyads) and types of friends (individuals) and their links to psychosocial adjustment. 
Prosocial, Antisocial and Socially Withdrawn types of friendships were identified separately 
for both early and middle adolescents. Thus, friendships appear to parallel the three central 
orientations that have been found to characterize social interactions (Bronson, 1966). 
Similarity of the individual behavioral profiles was observed for all three of the friendship 
types, but this was the major characteristic of Prosocial friendships in particular. The 
phenomenon ‘birds of a feather flock together’ (Hartup, 1996) appears to hold more for 
Prosocial friendships than for Socially Withdrawn or Antisocial friendships. About half of the 
friendships in both age groups were characterized by complementarity as opposed to the 
similarity of the behavioral profiles of friends within the dyad. This finding draws attention to 
the relative importance of complementarity as a way to compatibility in mutual friendships. 
 
Three Types of Friendships and Six Types of Friends 
Prosocial friendship is the type of friendship described in research linking friendship 
with positive developmental outcomes for the individual. For both the early and middle 
adolescents studied here, only a minority of the Prosocial friendships consisted of a Less 
Prosocial friend and a High Prosocial friend; the majority of the Prosocial friendships were 
composed of either two High Prosocial friends or two Less Prosocial friends. Despite slight 
differences in their levels of prosocial behavior, both High Prosocial and Less Prosocial 
friends appear to form friendships on the basis of prosociality and similarity.  
As prosocial behavior is an often-cited reason for being liked (Newcomb, Bukowski, & 
Pattee, 1993), the positive and harmonious interactions of High Prosocial friends may be well-
received by classmates and thus result in high popularity at the level of the group. Less 
Prosocial friends, in contrast, may have less prosocial interactions with their peers and thereby 
lower sociometric status in the class on average. High Prosocial and Less Prosocial friends 
also show similarly low levels of internalizing and externalizing problem behaviors.  
Antisocial friendships are marked by high levels of antisocial and bullying behavior 
against other peers. Although both of the friends in an Antisocial friendship tend to display 
antisocial behavior, they can nevertheless differ significantly in the amount of antisocial 
46 Chapter 2 
 
behavior that they exhibit. Bullying Antisocial friends start fights, bully others, disturb the 
class, are quarrelsome and are also easily irritated. They are often rejected and may also have a 
controversial sociometric status: some peers may applaud their ‘cool’ deviant behaviors while 
others may dislike them for this reason. The Antisocial friend appears to fit the normative 
profile for boys in early adolescence: the Antisocial friend has both antisocial and prosocial 
inclinations but is not involved in bullying and is not likely to be rejected by peers. An 
important characteristic of Antisocial friendships is that the compatibility of the friends 
appears to be based on complementary dispositions. The friendship between a Bullying 
Antisocial and Antisocial friend, which is observed for about half of the Antisocial friendships, 
thus confirms our expectation that Antisocial friendships often involve bullies and reinforcers 
(or assistants) (Salmivalli et al., 1996).  
The Victimized Withdrawn friends in our study were found to be highly withdrawn 
and victimized by other peers; they are rejected by their peers possibly due to a lack of high 
social competence and socially unacceptable, withdrawn behavior. As expected, the majority 
of Socially Withdrawn friendships in early adolescence and a high percentage of the Socially 
Withdrawn friendships in middle adolescence involve the asymmetry of a Victimized 
Withdrawn with a Prosocial Withdrawn friend. Prosocial Withdrawn friends appear to 
compensate for their slight social incompetence with highly prosocial interactions. They are 
also prosocial enough to befriend a Victimized Withdrawn friend, who is victimized or 
rejected by the peer group. Prosocial Withdrawn friends are unlikely to be rejected by the peer 
group. In the long run, the Prosocial Withdrawn friends of Victimized Withdrawn friends can 
provide protection from internalizing problem behaviors and further victimization (Hodges et 
al., 1999).  
 
Psychosocial Adjustment of Early and Middle Adolescents Without Friends 
Our comparison of those early and middle adolescents with and without classroom 
friends supports Hartup’s contention that ‘not one data set suggests that children with friends 
are worse off than children who do not have them’ (1996, p. 4). Indeed, early adolescents 
without mutual friends in school classes are more depressed than those with friends in school 
classes. Middle adolescents without friends engage in more delinquency and also consume 
more alcohol, cigarettes, and drugs than middle adolescents without friends. In the eyes of 
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their peers, middle adolescents without mutual friendships have more concentration problems, 
are less hardworking, less ambitious, less persistent, more insecure, more anxious, less self-
confident, and less sociable than middle adolescents with mutual friendships.  
Mutual friendship does not constitute the entire story when it comes to individual 
psychosocial adjustment, however. When types of friends are distinguished, Victimized 
Withdrawn and Bullying Antisocial friends are found to be just as depressed as early 
adolescents without mutual friendships. In middle adolescence, Antisocial friends report 
involvement in acts of delinquency just as frequently as middle adolescents without friends do. 
High Prosocial and Antisocial middle adolescent friends report smoking and gambling just as 
much as middle adolescents without friends and also consume just as much alcohol and drugs. 
If a small amount of delinquency and alcohol, cigarette and drug consumption are viewed as 
the norm in adolescence (Shedler & Block, 1990), the behavior of middle adolescents without 
friends does not differ from these norms. In fact, Bullying Antisocial middle adolescents 
appear to be more at risk than middle adolescents without mutual friendships in school classes 
as they report the highest levels of delinquency and addictive behaviors.  
Middle adolescents without friends are also perceived to be just as attentive and 
achievement oriented as Antisocial friends, just as sociable and self-confident as High 
Prosocial friends, and equally emotional and nervous as Prosocial Withdrawn friends. Viewed 
from the perspective of the peer group, thus, it cannot be concluded that middle adolescents 
without friends lack certain skills and are thereby prevented from engagement in successful 
dyadic interactions. Middle adolescents without friends seem to be perceived as socially 
competent as some of their peers with mutual friendships and they are not perceived as too 
nervous, too lazy, too unsuccessful or too antisocial. So how can we explain their lack of 
mutual friendship? 
One possible explanation for the failure of certain early and middle adolescents to have 
mutual friendships may lie in the specific combination of personality and behavioral 
characteristics that they display in their interactions. Bullying Antisocial friends are antisocial 
and bullying but not socially withdrawn; in fact, they are socially active, self-confident, 
assertive, and outgoing. Victimized Withdrawn friends are victimized, very socially 
withdrawn, and nervous but not antisocial; in fact they may be very hard working. Early and 
middle adolescents without mutual friendships, in contrast, are not highly prosocial, not highly 
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self-confident, not particularly sociable, not particularly hard working, and may be delinquent 
and antisocial. That is, they do not have the social skills needed to compensate for their 
tendency to withdraw or be antisocial.  
Research has shown mutual friendship and peer popularity to be very different 
constructs and thus be influenced by different individual characteristics and behavior 
(Bukowski, Hoza, & Boivin, 1993). Friendships evolve from repeated interactions with certain 
individuals while popularity is influenced by interactions with the peer group. Early and 
middle adolescents without friends are more likely to be rejected or neglected by the peer 
group while those with friends are more likely to be accepted or popular. While Bullying 
Antisocial friends and Victimized Withdrawn friends are likely to be rejected by the peer 
group, they nevertheless have mutual friendships. Thus, success in dyadic relationships can 
have components that are independent from success in the peer group. 
 
Age and Gender 
Several conclusions can be drawn with regard to the role of age and gender in 
friendships of early and middle adolescents. Firstly, mixed-sex friendships were found to be 
rather rare for both the early and middle adolescents in the present study, which confirms the 
similarity in gender for mutual friendships as found in other research (Aboud & Mendelson, 
1996). In the light of the well-known gender differences in prosocial and antisocial behavior 
(Maccoby, 1986), it is not surprising that Prosocial friendships tend to be common among girls 
and Antisocial friendships tend to be common among boys. However, our study did not 
investigate relational forms of aggression, but rather focused on overt aggressive and 
antisocial behavior. Relational aggression has been reported to be more common among girls 
and also to be relevant for typifying girls’ friendships (Grotpeter & Crick, 1996). Future 
research should also investigate social and relational aggressive behavior, which may more 
often characterize friendships among girls.  
Socially Withdrawn friendships were found to be typical for girls and rare for boys in 
early adolescence while the difference disappeared in middle adolescence. Research shows 
peer-perception of withdrawal to show age-related changes in that early adolescents categorize 
withdrawn behavior as less acceptable than middle adolescents (Younger, Schwartzman, & 
Ledingham, 1985). Withdrawn behavior may also be considered more deviant and less 
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acceptable for boys than for girls in early adolescence, with a reduced likelihood of boys 
having Socially Withdrawn friendships in early adolescence as a result.  
A higher level of antisocial behavior among boys than girls is considered the norm 
(Maccoby, 1986), and this norm is reflected in the present study in a relatively greater 
incidence of boy-boy Antisocial friendships. In early adolescence, Antisocial friendships often 
involve Antisocial friends displaying a combination of prosocial and antisocial behaviors.  A 
substantial percentage (37%) of the Antisocial friendships in early adolescence in the present 
study involved two Antisocial friends. This combination was more exceptional in middle 
adolescence (8%) when the combination of two Bullying Antisocial friends became more 
common (39%). Although the results of the present cross-sectional study do not allow firm 
conclusions with regard to developmental change, the results are in accordance with other 
research showing increased assimilation of less antisocial members of a dyad by their more 
antisocial buddies as a result of peer deviancy training (Coie & Miller-Johnson, 2001). Along 
these lines, the percentage of Bullying Antisocial friends was also found to increase 
considerably in the present study from 38.7% in early adolescence to 65.5% in middle 
adolescence. 
 
Limitations and Future Directions  
In the present study, numerous friendship dyads were eliminated in order to preserve 
the independence of the sampling units. However, this procedure meant that the additional, 
multiple friendships of individuals were not considered. As individuals tend to engage in 
friendships of the same type (i.e., Prosocial, Antisocial, or Socially Withdrawn) and thus play 
repeatedly the same role (i.e., being a certain type of friend), it is likely that these friendships 
and friend roles may lead to differing developmental outcomes. That is, the typical members 
of the three types of friendships -- that is, High Prosocial, Victimized Withdrawn, and 
Bullying Antisocial friends -- may play the same role in multiple friendships. In contrast, the 
early and middle adolescents with a less prototypical role in the different types of friendships -
- that is, Less Prosocial, Prosocial Withdrawn, and Antisocial friends -- may more easily play 
another less prototypical role in a different friendship. Van Lieshout, Verhoeven, Gürolu, 
Haselager, and Scholte (2004) have recently shown the psychosocial adjustment of early and 
middle adolescents with different relationship networks (i.e., patterns of mutual friendships 
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and/or antipathies) at school to clearly differ. Nevertheless, the differentiation of the types of 
friendships and friends occurring in these networks may provide an even more refined picture 
of the link between friendship and adjustment. 
The cross-sectional design of the present study deserves further attention with respect 
to the limitations it presents in terms of understanding friendship formation processes based on 
similarity versus complementarity. Although peers with similar behavioral profiles may be 
attracted to one another and form friendships characterized by similarity, they might also 
become similar as a result of mutual socialization. Conversely, friends with complementary 
friendships might in time become even more discrepant due to the compensation of particular 
behavioral aspects by their friend. Examination of such relevant processes requires 
longitudinal research designs. 
The results of the present research suggest that simple comparison of individuals on the 
basis of having or not having mutual friendships may produce misleading conclusions. 
Considerable caution should be exercised with making broad developmental judgments with 
regard to heterogeneous groups of individuals. Clear differentiation of different types of 
friendships and -- going even one step further -- differentiation of the two individuals forming 
such friendships is needed to provide a finer-grained picture of the individual differences in 
friendship and thereby bring us closer to a general concept of ‘friendship’. Individual 
differences are lost when early and middle adolescents are simply subsumed under the 
umbrella of ‘having a friend or not’. That is, comparison of individuals without friends with a 
very heterogeneous sample of individuals with friends may lead us to conclude that the former 
are not very well-adjusted while this is not consistently the case. In future research the types of 
friendships and types of friends identified here should be investigated to determine if they 
exist in different age groups, in different contexts, and particularly outside the school class. 
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Chapter 3 
 
Antagonists in mutual antipathies:  
A person-oriented approach∗ 
 
 
This study investigated the heterogeneity of mutual antipathy relationships. Separate cluster analyses of 
peer interactions of early adolescents (mean age 11 years) and middle adolescents (mean age of 14) 
yielded three types of individuals in each age group, namely Prosocial, Antisocial, and Withdrawn. 
Prevalence analysis of the six possible combinations of types of individuals constituting mutual 
antipathy dyads yielded antipathy dyad types. The majority of these dyads consisted of a combination 
of two dissimilar types of individuals. Implications of the high prevalence of the Antisocial-Withdrawn 
antipathy dyad type are discussed. 
                                                   
* Gürolu, B., Haselager, G. J. T., van Lieshout, C. F. M., & Scholte, R. H. J. (in press). 
Antagonists in mutual antipathies: A person-oriented approach. Journal of Research on 
Adolescence. 
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3.1 Introduction 
Relationships based on mutual dislike or so-called mutual antipathy relationships are 
fairly common in pre-adolescence and adolescence. Recent research shows 30% of pre-
adolescents and adolescents to be involved in mutual antipathy relationships on average 
(Hartup, 2003). Having mutual antipathies seems to be related to psychosocial maladjustment 
(Abecassis et al., 2002; Parker & Gamm, 2003), but several studies fail to report this link 
(Pope, 2003; Schwartz et al., 2003). Given the heterogeneity of the behaviors that can trigger 
dislike in others, it may be possible to distinguish various types of mutual antipathy 
relationships. The identification of different types of mutual antipathy relationships forms then 
the first step in understanding the differential links between involvement in mutual antipathies 
and adjustment. The goals of our research were therefore to identify different types of mutual 
antipathy dyads. To this end, we first (1) distinguished between types of individuals and then 
(2) identified antipathy dyads based on combinations of individuals in a mutual antipathy 
relationship.  
Three central orientations or indicators of social competence have been found to be 
related to various areas of social functioning and peer acceptance from an early age, namely: 
antisocial, prosocial and withdrawal behavior (Hartup & Van Lieshout, 1995). After entry 
into a peer group, early adolescents’ interactions are shaped by their behavioral displays and 
peer-perceived social behaviors clearly contribute to peer preference (Stormshak, Bierman, 
Brushi, Dodge, & Coie, 1999). Antisocial and withdrawn behaviors are often mentioned as 
determinants of peer dislike, whereas prosocial behavior is often found to be a determinant of 
acceptance by peers (Dodge, 1983). In other words, peer-reports of these three main 
behavioral orientations are crucial for a typology of individuals based on their peer 
interactions. 
Bullying and victimization are other forms of social behavior that become increasingly 
salient in early adolescence (Rubin, Bukowski, & Parker, 1998). As bully-victim relationships 
may underlie certain mutual antipathies, experiences of bullying and victimization may be 
particularly relevant interactions underlying mutual antipathy relationships. Peer perceptions 
of bullying and victimization were included in our peer-reported antisocial and withdrawn 
behavior measures respectively. However, in order to acquire a more complete behavioral 
profile of individuals’ peer interactions that are relevant for the formation of mutual 
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antipathies, we also included self-reports of bullying and victimization behavior in our study. 
Whereas peer-reports of bullying and victimization are indices of peer-group functioning, self-
reported bullying and victimization reflect individual behavioral characteristics. In short, we 
used peer-reported antisocial, prosocial, and withdrawn behavior, and self-reported bullying 
and victimization as clustering variables to distinguish different types of mutual antipathies.  
Understanding the development of mutual antipathy relationships requires an 
inspection of the particular combinations of individuals involved in the relationship. For this 
purpose, we first pursued a typology of individuals’ socially relevant behaviors that in the peer 
context yield behavioral profiles of types of early and middle adolescents. Based on the above 
outlined social behaviors, we expected to find three types of individuals along the three basic 
behavioral orientations, i.e., Prosocial, Antisocial, and Withdrawn types. Involvement in 
mutual antipathies is generally negatively related to prosocial behavior and positively related 
to antisocial and withdrawn behavior (Abecassis, Hartup, Haselager, Scholte, & van Lieshout, 
2002). Therefore, we expected to find an overrepresentation of Antisocial and Withdrawn 
individuals involved in antipathies.  
The second step was to explore the combinations of individual types in antipathies. Just 
like a mutual friendships relationship involves two friends, a mutual antipathy relationship 
involves two antagonists. Given that dissimilarity in and of itself can trigger dislike 
(Rosenbaum, 1986), we expected the majority of mutual antipathies to be characterized by 
dissimilarity.  Dissimilarity (vs. similarity) is a continuous measure indicating the degree of 
similarity between various trait profiles of two individuals. Here dissimilarity (vs. similarity) 
will be defined as a categorical variable characterizing antipathy dyads based on two different 
vs. same types of individuals as antagonists involved in the dyad. Previous studies have found 
correlations between having mutual antipathies and the number of antipathy relationships, on 
the one hand, and victimization, aggression and bullying, on the other hand (Abecassis et al., 
2002; Parker & Gamm, 2003; Schwartz, Hopmeyer-Gorman, Toblin, & Abou-ezzeddine, 
2003). If some peers with antipathy relationships are highly aggressive and bullying and some 
are highly victimized, we might expect a subgroup of mutual antipathies that consist of bully-
victim relationships. Considering the correlations between antisocial behavior and bullying 
and withdrawn behavior and victimization, the bullies in these antipathies would possibly fall 
under the Antisocial type and victims under the Withdrawn type of individual.  
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The literature on early adolescents’s friendships documents the prevalence of same-sex 
friendships from the preschool years on (Rubin et al., 1998) and significant numbers of same-
sex friendships are based on either shared prosocial or antisocial patterns of behavior (Gürolu, 
Van Lieshout, Haselager, & Scholte, 2007). Dissimilarity in antisocial and prosocial 
interactions patterns with peers can thus be expected to characterize a certain type of mutual 
antipathy relationship, that is, between Prosocial and Antisocial types of individuals. 
Although dissimilarity plays a major role in the dislike of individuals, mutual 
antipathies may also develop between two similar individuals (Abecassis, 2003). Rivalries or 
former friendships are examples of mutual antipathies that nevertheless can involve high 
behavioral similarity between the antagonists. As antisocial behavior is more strongly related 
to involvement in mutual antipathies than prosocial or withdrawn behavior (Abecassis et al., 
2002), we particularly expected similarity to play a role in mutual antipathies involving 
antagonists with similarly high levels of antisocial behavior and thus to obtain a relatively 
large group of mutual antipathy relationships between two Antisocial type of individuals.  
 
3.2 Method 
Participants 
Participants were 2394 early adolescents (M = 11.0 years, SD = 1.2) from 102 fourth-, 
fifth- and sixth-grade classrooms representing 59 schools and 3333 middle adolescents (M = 
14.5 years, SD = 9 months) from 149 seventh- to ninth-grade classrooms representing 41 
schools. These early and middle adolescents formed part of the third and fourth cross-sectional 
waves, respectively, of a larger longitudinal study conducted in the Nijmegen-Arnhem area of 
the Netherlands (Abecassis et al., 2002; Cillessen et al., 1992; Haselager, Hartup, Van 
Lieshout, & Riksen-Walraven, 1998). The participants in the initial wave were 231 boys from 
54 kindergarten and 43 first-grade classrooms. One, five, and eight years after initial 
assessment, 210, 190 and 200 boys respectively were again assessed in their respective school 
classes. During these three subsequent assessment waves, all of the classmates of the 
participating boys were included in the study. 
Of the early adolescents, 48% was female; of the middle adolescents, 43% was female. 
Information on the ethnic backgrounds of the participants was not collected during the third 
wave, but school census records for this area of the Netherlands showed 89.5% of the early 
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adolescents attending elementary school to be of a Dutch origin. Ethnic minorities for this area 
of the Netherlands originated from Suriname, the Dutch Antilles and the Moluccas (2.1%); 
Turkey (1.3%); Morocco (1.2%); or other (5.9%). Information on ethnic background of middle 
adolescents showed 5% to have an ethnic minority background: 1.5% from Suriname, the 
Dutch Antilles, or the Moluccas; 2% from Mediterranean countries; and 1.5% from other 
countries.  
Procedure 
 Parents and school authorities were informed about the study. Participants were 
guaranteed confidentiality and told that their participation was not obligatory. They were 
asked to fill out questionnaires during otherwise normal classroom sessions led by trained 
graduate students. The questionnaire contained both self-report and peer-report (sociometric) 
items. For all sociometric nomination items, a maximum of three nominations in early 
adolescence and a maximum of five nominations in middle adolescence could be made; self-
nomination was not allowed. In middle adolescence, only the first three nominations were 
used in order to have comparable numbers of nominations in the two samples.   
 
Clustering Variables 
Self-report of involvement in bullying and victimization. Involvement in bullying and/or 
victimization was measured using a Dutch translation of Olweus’ (1989) bully/victim 
inventory. Victimization was assessed using the subscale Victim of direct bullying (5 items, 
e.g., “How often have you been bullied in the last five days?”;  = .78 for early adolescents,   
 = .72 for middle adolescents). Bullying was assessed using the subscale Bullying others (5 
items, e.g., “How often have you bullied other early adolescents in the last five days?”;  = .78 
for early adolescents,  = .81 for middle adolescents). Item scores were first standardized and 
then averaged. 
 
Peer-report of social behavior. Peer-group functioning was assessed using peer 
nominations. Early adolescents were asked to nominate classmates that fit best with the 
underlined descriptive statement. All items had the format ‘Which three classmates …?’ (See 
Haselager, 1997 for an extensive description of the procedure). Per item and per student, the 
number of nominations received was counted. To correct for varying numbers of given 
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nominations by classmates and for class size differences, probability scores were computed for 
each item. These scores reflect the chance of receiving the counted number of nominations, or 
less than that (Newcomb & Bukowski, 1983). The sets of nomination items were not 
completely identical for the early and middle adolescents. Separate principal component 
analyses with varimax rotation nevertheless yielded three similar components for both early 
and middle adolescence (loadings higher than .61 and .71 explaining 69% and 67% of 
variance, respectively). The underlying components were labeled Antisocial behavior  with 3 
items (i.e., starts fights, disturbs, bullies other students;  = .88 for the early adolescents; 
becomes angry quickly, disturbs, bullies other students;  = .74 for the middle adolescents); 
Prosocial behavior with 2 items (i.e., offers help, is cooperative;  = .69 for the early 
adolescents;  likes to work with others, is considerate;  = .48 for the middle adolescents); and 
Social withdrawal with 3 items (i.e., is shy, is being bullied, asks for help;  = .42 for the early 
adolescents, is shy, is being bullied, is withdrawn;  = .70 for the middle adolescents). The 
means of the probability scores for those items belonging to each target construct were 
calculated and standardized. 
 
Determination of Mutual Antipathy Dyads 
Mutual antipathy dyads were identified per class when two classmates nominated each 
other as someone whom they “do not like at all” on the sociometric questionnaire (Abecassis 
et al., 2002). Fourteen percent of the early adolescents and 21% of the middle adolescents did 
not nominate any peers as someone they do not like at all. A total of 460 early adolescent and 
596 middle adolescent mutual antipathy dyads were obtained.  
In early adolescence, 28% (37% girls) and in middle adolescence 27% of the 
participants (42% girls) had one or more mutual antipathies. In early adolescence, boys (34%) 
had more often a mutual antipathy relationship than girls (22%), χ2 (1) = 40.15, p < 0.001. The 
prevalence of mutual antipathy relationships did not differ for gender (26% for girls, 27% for 
boys; χ2 (1) = 0.37, p < 0.54) and ethnic background in middle adolescence (26% for Dutch, 
31% for ethnic minorities; χ2 (1) = 2.21, p < 0.14).  
Sixty-five percent of the early adolescents with antipathies had only one antipathy; 
28% had two antipathies; and 7% had three antipathies. Among middle adolescents with 
antipathies, 70% had only one antipathy, 25% had two, and 5% had three. In early adolescence, 
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14% of the mutual antipathy dyads involved same-sex girl antipathies, 36% involved same-sex 
boy and 50% involved mixed-sex antipathies. These percentages were 21%, 35%, and 43% for 
the middle adolescent sample, respectively. 
 
3.3 Results 
 
Types of Individuals 
The first aim was to identify different types of individuals; this was done using a 
hierarchical as well as a k-means cluster analysis with individual scores of all participants on 
five behavioral measures, namely, bullying, victimization, and antisocial, prosocial, and 
withdrawn behavior, as clustering variables. We first examined the scree-plots of the 
combined cluster distances from the hierarchical cluster analysis using Ward’s method and 
squared Euclidean distances. The scree-plot tests did not yield a clear cluster solution. We then 
examined the amount of improvement in explained variance relative to previous solution 
(PREk) and the explained variance versus unexplained variance (F-Max) statistics based on the 
k-means cluster analyses with 2 to 10 cluster solutions (Bacher, 2001). The scree-plot tests 
based on the PRE
 k values indicated a three cluster solution for both samples; the highest F-
Max values were obtained for the 2-cluster solution for early adolescents and the 3-cluster 
solution for middle adolescents.1 Cluster analyses were also conducted using different starting 
values for the k-cluster centers in order to measure cluster stability. Cases were finally 
assigned to the three clusters using a k-means cluster analysis with starting values generated 
by the hierarchical cluster analysis.  
In both age groups the three clusters differed significantly in cluster homogeneity as 
indicated by the average squared Euclidean distance, F(2, 2391) = 121.02 for early adolescents 
and F(2, 3330) = 76.03, for middle adolescents, p < 0.001. The average squared Euclidean 
distances per cluster, as well as the cluster means, are shown in Table 3.1. Note that all of the 
scores have been z-standardized at the individual level for the entire sample, separately for 
early and middle adolescents. Cluster centers for the antagonists can thus be viewed as 
deviations from the grand mean, which is zero due to standardization. According to Cohen 
                                                   
1
 More detailed information on the cluster analysis results can be obtained from the first author. 
     Antagonists in mutual antipathies 63 
 
 
(1988), a score between 0.2 and 0.5 represents a minor deviation, between 0.5 and 0.8 a 
moderate deviation, and larger than 0.8 a large deviation.  
Cluster I, labeled Prosocial, contained 46% and 42% of all individuals in early and 
middle adolescence, respectively, and was characterized by moderately high levels of 
prosocial behavior. They scored slightly to moderately lower than average on all other four 
measures.  
 Cluster II, labeled Antisocial, contained 26% and 30% of all early and middle 
adolescents, respectively. These individuals showed very high levels of antisocial behavior 
and moderately high levels of bullying. They displayed slightly low levels of antisocial 
behavior and did not differ from average on being victimized. Antisocial early adolescents did 
not differ from average on withdrawal and in middle adolescence they were slightly less 
withdrawn than average.  
Cluster III, labeled Withdrawn, consisted of 28% of both the early adolescents and 
middle adolescents, and had the highest scores on social withdrawal and they reported being 
victimized by their peers slightly to moderately more often than average. They were slightly 
less antisocial and moderately less prosocial than average. In early adolescence, Withdrawn 
individuals bullied on average, whereas in middle adolescence they bullied slightly less than 
average.  
 
Combinations of Individual Types in Mutual antipathy Dyads: Types of Antipathies 
 The distributions of types of individuals differed between the total sample and the 
sample of individuals with one or more mutual antipathies, χ2 (2) = 998.71 early adolescents 
and χ2 (2) = 535.10 middle adolescents, p < 0.001. Confirming our expectations, in early and 
middle adolescents with mutual antipathies, fewer were Prosocial (21% and 25%; χ2 (1) = 
1133.16 and 530.43, p < 0.001, respectively) and more were Withdrawn (37% and 34%; χ2 (1) 
= 45.78 and 57.41, p < 0.001, respectively) and Antisocial (42% and 41%; χ2 (1) = 206.68 and 
168.45, p < 0.001, respectively).  
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Cross-tabulation of three individual types involved in mutual antipathy dyads yields six 
possible combinations of antipathy dyad types. The distribution for the combination of 
individual types in antipathy dyads can be seen in Table 3.2. Three of these combinations can 
be characterized by similarity in that the two individuals in the antipathy dyad have the same 
individual type. In total 28.3% of the mutual antipathy dyads in early adolescence and 22.8% 
of those in middle adolescence consisted of similar individuals. About half of these similar 
antipathy types (15.0% in early adolescence and 11.6% in middle adolescence) consisted of 
two Antisocial individuals. The majority of the mutual antipathy dyads (71.7% in early 
adolescence, 77.2% in middle adolescence) could be characterized by dissimilarity, that is, the 
dyads consisted of two different types of individuals. In both age groups, with about two-fifths 
of the dyad sample, the Antisocial-Withdrawn combination formed the most common type of 
antipathy dyad. The distribution of the antipathy dyad types based on the combination of 
individual types in a dyad differed significantly from the expected distribution, χ2 (5) = 43.72, 
for early adolescents and χ2 (5) = 60.74 for middle adolescents, p < .001. Post-hoc tests 
showed that in early adolescence there was a tendency for the Prosocial-Prosocial combination 
to occur less often than expected. In middle adolescence, the Withdrawn-Withdrawn and the 
Antisocial-Antisocial combinations occurred less often than was expected.  Furthermore, the 
Antisocial-Withdrawn combination was observed more frequently than expected in both age 
groups.  
 
3.4 Discussion 
 The results of this study demonstrate the role of individual behavioral profiles in 
mutual antipathy relationships. Cluster analyses on the five aspects of social behavior, namely 
antisocial, prosocial and withdrawn behavior, bullying and victimization, resulted in three 
types of individuals, Antisocial, Prosocial and Withdrawn, in both early adolescence and 
middle adolescence. This categorization should be viewed as the dominant behavioral 
orientation early and middle adolescents display in the peer context, rather than an absolute 
categorization of individuals. Veenstra et al. (in press) show indeed that antisocial and 
prosocial behaviors are independent dimensions and the relative amounts of displayed 
prosocial and antisocial behavior may depend on the context. Approximately half of the early
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Table 3.2 Frequencies for Combinations of Individual Types in Mutual Antipathy Dyads 
 
†
 p < .07, ** p  .00 
 
adolescents were categorized as Prosocial and this percentage was somewhat lower in middle 
in early adolescence fits with the adolescent-limited antisocial behavior theory (Moffitt, 1993). 
 Three types of individuals yielded six possible combinations of two antagonists in 
mutual antipathy dyads, that is, six types of mutual antipathy relationships. As expected, more 
than two-thirds of the antipathy dyads involved different types of antagonists which supports 
the contention that dissimilarity is linked to the dislike that underlies mutual antipathy 
relationships. Further longitudinal investigation is necessary to determine if this behavioral 
dissimilarity is indeed a trigger for the formation of mutual antipathies (Rosenbaum, 1986). 
Characteristic 
of  Dyad 
 
Early Adolescence 
% of All 
Antipathy 
Dyads 
Observed 
Frequency 
Expected 
Frequency 
Post-hoc 
χ2 (1) 
Similar     Prosocial vs. Prosocial 2.4 11 18.4 3.10† 
     Withdrawn vs. Withdrawn 10.9 50 55.2 0.56 
     Antisocial vs. Antisocial 15.0 69 73.6 0.34 
Dissimilar     Prosocial vs. Antisocial 15.8 72 69.0 0.15 
     Prosocial vs. Withdrawn 12.8 59 59.8 0.01 
     Withdrawn vs. Antisocial 43.2 199 124.2 61.71** 
 Total  100 460  460  
 Middle Adolescence     
Similar     Prosocial vs. Prosocial 5.2 31 35.8 0.67 
     Withdrawn vs. Withdrawn 6.0 36 65.6 15.00** 
     Antisocial vs. Antisocial 11.6 69 101.3 12.42** 
Dissimilar     Prosocial vs. Antisocial 20.1 120 125.2 0.27 
     Prosocial vs. Withdrawn 15.1 90 101.3 1.52 
     Withdrawn vs. Antisocial 41.9 250 172.8 48.52** 
 Total 100 596  596  
     Antagonists in mutual antipathies 67 
 
 
Approximately half of the mutual antipathy dyads characterized by similarity involved two 
Antisocial antagonists, which supported our expectation that similarity in antisocial behavioral 
orientation is more likely to result in a mutual antipathy relationship than similarity in 
prosocial or withdrawn behavioral orientation. It should be noted that in middle adolescence 
mutual antipathy between two Withdrawn and two Antisocial antagonists occurred, 
nevertheless, less often than expected by chance.  
In early adolescence, it was slightly atypical for mutual antipathies to occur between two 
Prosocial individuals. Although about half of the mutual antipathy relationships involving a 
Prosocial antagonist were between Prosocial and Antisocial peers, antipathy dyads involving 
at least one Prosocial antagonist occurred as much as would be expected by chance. Thus, 
mutual antipathy relationships of Prosocial individuals do not seem to be systematically 
related to the behavioral orientations of their antagonists. Our expectation that the Prosocial – 
Antisocial combination would occur rather frequently among mutual antipathy dyads is hereby 
not supported.  
The results showed that about 40% of all mutual antipathy relationships in both age 
groups involve a Withdrawn and an Antisocial peer. Moreover, this combination occurred 
more often than would be expected by chance and highlights the dissimilar nature of mutual 
dislike. Mutual antipathies between a bully and a victim are likely to fall under this mutual 
antipathy type. Social interactions of Antisocial peers may be to a great degree displays of 
approach and dominance, whereas interactions of Withdrawn peers are largely inhibited and 
possible with signs of social incompetence. These two types of individuals may experience a 
lack of fit when the Antisocial peers’ initiations of social interaction, which are not necessarily 
positive, are not reciprocated or, conversely, when Withdrawn peers may perceive the 
approach as intimidating or threatening. Such behavioral mismatches may develop -- when 
sufficiently frequent or marked -- into a mutual antipathy relationship. 
Bully-victim relationships can be seen as an extreme subgroup of the Antisocial-
Withdrawn antipathy type: not all Antisocial peers would be bullies, just like not all 
Withdrawn peers are victimized. Indeed, a post-hoc examination of the behavioral profiles of 
the Antisocial and Withdrawn antagonists showed that Antisocial antagonists are slightly more 
antisocial and bullying than Antisocial individuals and that Withdrawn antagonists are 
moderately more victimized and withdrawn than Withdrawn individuals. Such patterns may 
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have developmental implications for the stability of these negative behaviors as reinforced by 
processes within mutual antipathy relationships. 
As much as it is possible that dissimilarity among peers is a trigger for further mutual 
dislike, interactions between peers may proceed in ways that increase small discrepancies that 
originally exist or mutual dislike may result in higher behavioral discrepancy over time. Future 
research needs to focus on the role of dissimilarity on the formation, maintenance and progress 
of, especially negative, peer relationships. 
In closing, this study clearly shows the systematic behavioral heterogeneity of mutual 
antipathies in early and middle adolescence and paves the road for future research on the role 
of such negative peer relationships in social and emotional development of early and middle 
adolescents. 
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Chapter 4 
 
“Tell me who your friends are and  
I’ll tell you who your friends will be”:  
Predicting the behaviors of future friends∗ 
 
The present study examined the prediction of characteristics of new friends that middle adolescents 
formed after the transition from primary to secondary education. Participants were 322 (early) 
adolescents with a mutual best friend in the last year of elementary school (Time 1, age 11) and a 
different mutual best friend three years later in secondary education (Time 2, age 14). Five behavioral 
constructs were measured of the participants and their two best friends and used in two separate 
structural equation models. Model 1 included peer-reported antisocial, prosocial, and withdrawn 
behavior. Model 2 tested self-reported bullying and victimization. Indirect evidence was found for 
consistency of friends’ behavior across friendships in all measures, except prosocial behavior, and 
direct evidence for consistency of bullying and withdrawn behavior of friends. Implications on the 
development of friendships across the life span are discussed. 
                                                   
* Gürolu, B., Cillessen, A. H. N., Haselager, G. J. T., & van Lieshout, C. F. M. (2007). Tell 
Me Who Your Friends Are and I’ll Tell You Who Your Friends Will Be”: Predicting the 
Behaviors of Future Friends. Manuscript submitted for publication. 
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4.1 Introduction 
“Tell me who your friends are and I’ll tell you who you are.” Similar sayings in 
different cultures emphasize the significance of the characteristics of one’s friends. The 
underlying idea is partly based on the belief that friends are similar to one another. Research 
supports this contention: Friends are similar in terms of sex, ethnicity and age (Kandel, 1978), 
social-cognitive abilities (Kurdek & Krile, 1982), interests (Berndt, 1982), as well as in 
various behavior such as play (Rubin, Lynch, Coplan, Rose-Krasnor, & Booth, 1994), 
prosocial, antisocial and withdrawn behavior (Haselager, Hartup, van Lieshout, & Riksen-
Walraven, 1998), aggression and victimization (Ellis & Zarbatany, 2007), internalizing 
problems (Haselager et al., 1998; Mariano & Harton, 2005), and antisocial behaviors including 
drug, alcohol and cigarette use (Engels, Knibbe, Drop, & de Haan, 1997; Engels, Vitaro, 
Blokland, Kemp, & Scholte, 2004; Kandel, 1978). A typological study of friendship dyads has 
also shown that slightly more than half of all friend pairs are characterized by similar 
behavioral profiles (Gürolu, van Lieshout, Haselager, & Scholte, 2007). 
An examination of friendship networks has shown that children and adolescents with 
multiple friendships tend to have the same types of friendships (Gürolu, van Lieshout, & 
Haselager, 2005). The longitudinal examination of these friendships has revealed that children 
are likely to have the same roles in their friendships after three years. For example, children 
who have a “Bullying Antisocial” behavioral profile in their friendship in elementary school 
were highly likely to have this profile in their friendship three years later. These findings 
suggest relative consistency in the characteristics of friendship networks across time and 
contexts. This consistency in friendship characteristics is not merely a result of the stability of 
existing friendships, that is, continuation of friendships with the same peers over time. 
Research on the stability of friendships in adolescence shows considerable levels of change in 
friendships across a single school year (Deirmenciolu, Urberg, Tolson, & Richard, 1998) or 
even a three-month period (Ellis & Zarbatany, 2007). School transitions are likely to disrupt 
friendships and establishing new friendships after a school transition is a common experience 
(Bukowski & Sippola, 2002). Longitudinal research on friendship characteristics has focused 
often on friendship stability (Bowker, 2004; for exceptions see, e.g., Urberg, Deirmenciolu, 
& Tolson, 1998; Wojslawowicz Bowker, Rubin, Burgess, Booth-LaForce, & Rose-Krasnor, 
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2006). The main goal of this study was to examine consistency in friendship characteristics 
across different friendships. 
As noted, cross-sectional examinations of friendships show friends to be relatively 
similar to one another. One salient process leading to this similarity in friendships is simple: 
similarity attracts, which is also referred to as the ‘selection effect’. Children like peers with 
similar behavioral styles and social status (Nangle, Erdley, & Gold, 1996; Nangle, Erdley, 
Zeff, Stachfield, & Gold, 2004) and being liked precedes friendship formation (Bukowski, 
Pizzamiglio, Newcomb, & Hoza, 1996). Similarity is also an important factor influencing 
friendship formation by promoting relationship equality and cooperation (Aboud & 
Mendelson, 1996; Asher, Parker, & Walker, 1996; Rubin et al., 1994; Savin-Williams & 
Berndt, 1990). In principle, the selection effect based on similarity is in process every time a 
new friendship is formed.  
A second salient process leading to similarity in friendships is that friends socialize 
each other in a number of ways, also referred to as mutual peer influence, in which two friends 
become similar to one another over time by influencing each other. It is important to note that 
it is possible to study this socialization process only in longitudinal assessments of stable 
friendships. Thus, socialization processes are beyond the focus of this study on consistency 
across different friendships. 
In the present study, a longitudinal design was used that included a group of target 
participants followed across a school transition from early adolescence (Time 1) into middle 
adolescence (Time 2) and two different friends, one at each time point (Friend 1 and Friend 2, 
respectively). Our main goal was to examine the predictors of the behavioral characteristics of 
the participants’ new friends at Time 2 (i.e., Friend 2). Because our design included two 
different friends at Time 1 and Time 2, we were able to exclude explanations related to the 
stability of the same friendships over time, such as socialization effects. Instead, we focused 
on two sets of predictors: (i) target middle adolescents’ own behaviors in early adolescence 
and (ii) the behaviors of their friends in early adolescence (i.e., Friend 1).  
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Targets’ Behavior in Early Adolescence as Predictor: “Tell me who you are and I will tell you 
who your future friends will be?” 
In this study, we used five social behaviors derived from two sources of information, 
each tested in a separate model. Model 1 examined peer-reported prosocial, antisocial, and 
withdrawn behavior. Model 2 examined self-reported bullying and victimization. Hartup and 
van Lieshout (1995) proposed that antisocial, prosocial, and socially withdrawn behaviors are 
three global behavioral orientations from childhood on. These three dimensions of social 
behavior are closely related to peer interactions and the development of friendship 
relationships (Hartup, 1996). Prosocial behavior is positively linked with peer acceptance, 
whereas antisocial and withdrawn behaviors are often related with peer rejection (Newcomb, 
Bukowski, & Pattee, 1993). Empathic children with higher levels of social understanding are 
found to display high levels of prosocial and low levels of antisocial and shy/withdrawn 
behaviors (Findlay, Girardi, & Coplan, 2006). Children with better knowledge of friend-
making-strategies are also more likely to display prosocial behaviors and, as a result, have 
higher acceptance by peers (Wentzel & Erdley, 1993). In order to obtain peers’ insider view of 
these critical behaviors, they were assessed with peer nominations.  
Bullying and victimization are salient experiences that play a significant role in peer 
relationships throughout childhood and adolescence. Although bullying and victimization are 
both often associated with peer rejection, bullies and victims do have friendships (Eslea et al., 
2003). Bullying is increasingly linked with high status and power in adolescence, with bullies 
being increasingly central and dominant, although not necessarily liked (Cillessen & Mayeux, 
2004; Scholte et al., 2007). With respect to friendships, children’s behavior in bullying 
situations is identified as one feature around which peer networks at school may be organized 
(Salmivalli, Huttunen, & Lagerspetz, 1997). Self-reports of bullying and victimization are 
shown to reliably identify bullies and victims and thus were used in this study (Solberg & 
Olweus, 2003). 
Studies of friendship similarity suggest that friendships are also organized around these 
behavioral indices. Children who display high levels of aggression tend to have friends who 
are also aggressive (Dishion, Andrews, & Crosby, 1995; Werner & Crick, 2004); friends are 
similar in prosocial behavior (Gürolu et al., 2007), shyness, and withdrawal (Rubin, 
Wojslawowicz, Rose-Krasnor, Booth-LaForce, & Burgess, 2006). Similarly, friends of victims 
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are likely to be victims and friends of bullies tend to be bullies (Hodges, Malone, & Perry, 
1997; Salmivalli et al., 1997). Thus, we expected significant positive cross-sectional 
associations between the behavioral characteristics of targets and their friends (Hypothesis 1a). 
Longitudinal studies yield converging evidence for stability of the five dimensions of 
interest. A large body of research has examined the stability of antisocial behavior, aggression, 
delinquency, and externalizing behaviors (see, e.g., Dekovic, Buist, & Reitz, 2004; Moffitt, 
1993; Olweus, 1997). Prosocial dispositions are relatively stable from about age 4 to 5 into 
adulthood (Eisenberg, Guthrie, Murphy, Shepard, Cumberland, & Carlo, 1999). Withdrawn 
behavior assessed by peer nominations also exhibits moderate stability throughout childhood 
and adolescence (Moskowitz, Schwartzman, & Ledingham, 1985). Longitudinal studies across 
childhood and adolescence report stability coefficients for bullying behavior between .50 
and .70; stability of victimization is somewhat lower, around .30 to .50 (Boulton & Smith, 
1994; Camodeca, Goossens, Meerum Terwogt, & Schuengel, 2002; Salmivalli, Lappalainen, 
& Lagerspetz, 1998). An earlier examination of the present sample has shown that 46% of 
childhood bullies and 43% of childhood victims are also bullies or victims three years later 
(Scholte et al., 2007). Thus, we expected to find stability in target’s behavior for all five 
constructs (Hypothesis 1b). 
Finally, we tested the predictive role of target’s behavior in the behaviors of future 
friends. This final hypothesis was based on the idea that friends are similar (Hypothesis 1a) 
and that the target’s behavior is stable (Hypothesis 1b). If (a) targets and friends are highly 
similar in middle adolescence and (b) the target’s behavior is stable from early adolescence 
into middle adolescence, albeit it should be possible to predict the friends’ behavior in middle 
adolescence (i.e., Friend 2’s behavior) from the behavior of the target in early adolescence, for 
each of the five behavioral characteristics (Hypothesis 1c).  
 
Targets’ Friends’ Behavior in Early Adolescence as Predictor: “Tell me who your friends are 
and I’ll tell you who your future friends will be?” 
Several longitudinal studies have examined the role of selection and peer influence to 
explain homophily in friendships. Most of these studies focus on homophily in aggression and 
externalizing problems or antisocial behaviors such as drug, alcohol, or cigarette use (Aseltine, 
1995; Dishion et al., 1995; Engels et al., 1997, 2004; Ennett & Bauman, 1994; Poulin & 
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Boivin, 2000; Urberg, Deirmenciolu, & Pilgrim, 1997; Urberg et al., 1998). Although both 
selection and influence play an important role in friendship homophily, some studies show 
selection effects to be largely responsible for this (Engels et al., 1997; Ennett & Bauman, 1994; 
Poulin & Boivin, 2000; Urberg et al., 1998). For example, Urberg et al. (1998) found that 
adolescents are as similar to their future friends as to their current friends. Poulin and Boivin 
(2000) found no effects of socialization, but only of selection in friendships of proactive 
aggressive boys.  
The occurrence of selection based on similarity in friendship formation provides a 
basis for our hypothesis about the consistency of friendship characteristics. If (a) targets and 
friends are similar in middle adolescence, (b) target’s behavior is stable from early 
adolescence to middle adolescence, and (c) targets and friends are similar in early adolescence, 
we can expect to predict the new friends’ behavior in middle adolescence (i.e., Friend 2’s 
behavior) from the former friends’ behavior in early adolescence (i.e., Friend 1’s behavior) 
(Hypothesis 2).  
 
Final Models 
In order to distinguish peer and self-perceptions of social behavior, we present two 
separate models for the prediction of future friends’ behavior. The final models that were 
tested are shown in Figure 4.1 (Peer-reported model) and Figure 4.2 (Self-reported model). 
The three behavioral orientations, that is, antisocial, prosocial, and withdrawn behavior, are 
not orthogonal, but are moderately correlated. Therefore, all possible cross links between these 
behaviors for all causal paths (i.e., from antisocial to prosocial and withdrawn, from prosocial 
to antisocial and withdrawn, and from withdrawn to prosocial and antisocial behavior) were 
included in the model. Further, paths leading from Friend 1 to the target at Time 2 are 
included to allow for peer influence effects. The disturbances of each behavior at Time 2 were 
correlated between target and friend. 
There are well-established gender differences in prosocial and antisocial behavior (e.g., 
Maccoby, 1986), bullying and victimization (e.g., Veenstra, Lindenberg, Oldehinkel, de 
Winter, & Verhulst, 2005), as well as patterns of friendship (e.g., Eder & Hallinan, 1978). 
Regarding the latter, Gürolu et al. (2007) found that friendships of girls are more often 
prosocial, whereas boys’ friendships are more often antisocial. Furthermore, the behaviors that 
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play a role in friendship formation and similarity may also differ for girls and boys based on 
their “reputational salience” (Hartup, 1996). Gender atypical behaviors might have greater 
implications for girls’ and boys’ social reputations. Antisocial behavior might be more salient 
for girls’ reputation and withdrawn behavior more salient for boys’. In other words, antisocial 
and withdrawn behavior might play a greater role in girls’ and boys’ friendship formation 
respectively. Thus, the expected consistency in friendship characteristics might hold for 
different behaviors for girls and boys. Given these various considerations, gender was 
included as a grouping factor in all analyses. 
 
4.2 Method 
 
Participants and Procedure 
The participants of the present study are a subsample of the longitudinal participants of Waves 
3 and 4 of the Nijmegen Longitudinal Study of Peer Relationships (see Cillessen, van 
IJzendoorn, van Lieshout, & Hartup, 1992; Haselager et al., 1998; Scholte et al., 1997). The 
first wave concerned a total of 231 boys from 54 kindergarten and 43 first-grade classrooms in 
the Nijmegen-Arnhem area of the Netherlands. In Waves 3 and 4, five and eight years after the 
initial data collection, respectively, all classmates of the target boys were included in the study 
also, yielding large cross-sectional samples. The average age of the participants was 11 years 
in Wave 3 and 14 years in Wave 4. Between Waves 3 and 4, participants transitioned from 
elementary to secondary school. There were 540 students who participated in both Wave 3 and 
Wave 4. This includes 165 of the original 231 boys, plus 375 new students who were 
classmates of the target boys in Wave 3 and 4. These 540 students (65% boys) are the target 
participants of this study. There are more boys than girls because the longitudinal study 
initially included boys only.  
Ethnic background information was not collected in Wave 3. According to the 1990-
1991 school records for this area of the Netherlands, 89.5% of the elementary school students 
were of Dutch/Caucasian origin. Students with an ethnic-minority origin were from Suriname 
(.8%), the Dutch Antilles (.1%), Moluccas (1.2%), Turkey (1.3%), Morocco (1.2%), or 
another country (5.9%). In Wave 4, 95% of the participants were of Dutch/Caucasian origin;  
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Figure 4.1 Peer-reported model. T1: Target at Time 1, T2: Target at Time 2, F1: Friend at 
Time 1, F2: Friend at Time 2; ant: Antisocial behavior, pro: Prosocial behavior, with: 
Withdrawn behavior. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.2 Self-reported model.T1: Target at Time 1, T2: Target at Time 2, F1: Friend at 
Time 1, F2: Friend at Time 2; vict: Victimization, bul: Bullying. 
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 5% had an ethnic-minority background: 1.5% was from Suriname, the Dutch Antilles, or the 
Molucca Islands, 2% was from Mediterranean countries, and 1.5% was from other countries.  
In Wave 4 information on education background of the parents was assessed. Majority 
of the parents were high school graduates (68.4% of fathers and 79.6% of mothers) and 25.7% 
of the fathers and 12.7% of the mothers were college graduates. In view of the high number of 
participating schools, the samples from both waves were representative of the Dutch school 
population for this geographic region. 
To assess friendship, participants were asked to name three peers in their class who 
were their friend. A reciprocal nomination for this question is a mutual friendship. Using this 
definition, 334 of the 540 participants had at least one mutual friend at both times. Because the 
majority of all friendships (96% in Wave 3 and 95% in Wave 4) were same-sex, other-sex 
friendships were excluded. Twelve of the 334 participants did not have at least one same-sex 
friend at each wave. Therefore, the final list of target participants contained 322 students (40% 
girls) with at least one same-sex friendship at each wave.  
For each of these 322 participants, one different friend needed to be selected for each 
wave. In Wave 3, 41% of the participants had three, 41% had two, and 18% had one same-sex 
friend; in Wave 4 these percentages were 48%, 31%, and 21%, respectively. In order not to 
violate the assumption of independence of sampling units, membership of participants in 
multiple dyads was not allowed. That is, all participants and their friends could appear in only 
one dyad, either as target or as friend. If this criterion is met, the dyadic dataset is unique. A 
unique sample is a list of target participants and two friends, friend-1 from Wave 3 (hereafter 
Time 1) and friend-2 from Wave 4 (Time 2), none of whom occur in the list more than once. 
The list of 322 targets and all their friends (maximum of three per person) included substantial 
numbers of violations of the assumption of independence of sampling units. These occurred 
when a target was named as a friend by another target, when two targets had the same friend, 
or when a target had the same friend over time (in 12% of the cases).  
A computer program was written to realize the specific sample requirements of this 
study. The program had two functions: The first function was to generate unique random 
subsamples of dyads from the total sample. The program randomly selected one friend per 
participant per wave and randomly selected one friendship if it occurred more than once. The 
second function of the computer program was to exclude participants with stable friendships 
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(i.e., the same friend in two waves). The results reported in this paper are based on ten random 
subsamples that were created in this way. These subsamples ranged in size from 195 to 205 
target participants (out of 322) with two friends. On average across subsamples, 59% of the 
targets were boys.   
For the data collection in both Waves 3 and 4, the 231 longitudinal target boys of the 
original study were contacted and parental permission for participation was obtained. In order 
to collect data in their classrooms, the administration of the schools of these boys and the 
parents of their classmates were informed about the study, insured of confidentiality, and 
asked for consent. The data collection in the schools was conducted by trained research 
assistants. After a brief introduction, students were reminded that their participation was 
voluntary and guaranteed of confidentiality and anonymity. Participants in Wave 3 completed 
one sociometric and two self-report questionnaires; participants in Wave 4 completed one 
sociometric and four self-report questionnaires.  
 
Measures 
The sociometric and self-report questionnaires measure social behavior, bullying and 
victimization. The scores derived from these instruments were standardized per wave in the 
entire cross-sectional sample of each wave.  
 
Peer-reported social behavior. The three global behavioral orientations, antisocial 
behavior, prosocial behavior and socially withdrawn behavior, were assessed using eight peer 
nominations in each classroom. At Time 1, participants could name a maximum of three 
classmates for each item; cross-sex nominations were allowed; self-nominations were not. At 
Time 2, the maximum number of nominations was five. In order to have comparable scores 
between both times, only the first three nominations at Time 2 were used. Students were 
provided a roster with the names of all their classmates. The number of received nominations 
was calculated per item. Binomial probability scores per item were used to correct for class 
size (Newcomb & Bukowski, 1983).  
Peer nomination scores for the eight items were analyzed using a principal components 
factor analysis with oblique rotation. This analysis was conducted per wave using all 
participants in the cross-sectional samples. Three factors were found at both times. At Time 1, 
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item loadings were higher than .64 and the factors explained 68% of the variance. At Time 2, 
the item loadings were higher than .72 and they explained 64% of the variance. The factors 
measured Antisocial behavior (3 items: starts fights, disturbs, bullies other students at Time 1; 
becomes angry quickly, disturbs, bullies other students at Time 2); Prosocial behavior (2 
items; offers help, is cooperative at Time 1; likes to work with others, is considerate at Time 
2); and Socially withdrawn behavior (3 items: is shy, is being bullied, asks for help at Time 1; 
is shy, is being bullied, is withdrawn at Time 2). Scale scores were computed by averaging the 
standardized probability scores for the items in each scale. 
Self-reported bullying and victimization. Self-reported bullying and victimization was 
assessed at both times using the Olweus (1989) bully/victim inventory. Students were 
provided with a definition of direct bullying. Bullying scores were based on the Bullying 
others subscale (5 items, e.g., ‘How often have you bullied other children in the last five 
days?’;  = .78 at Time 1,  = .81 at Time 2), victimization was based on the Victim of direct 
bullying scale (5 items, e.g., ‘How often have you been bullied in the last five days?’;  = .78 
at Time 1,  = .72 at Time 2).  Items were first standardized and then averaged.  
 
4.3 Results 
 
Preliminary Analyses 
 The descriptive information is presented here for the target list of 322 participants. The 
means and standard deviations of all variables of interest for Time 1 and Time 2 are shown in 
Table 4.1. The usual higher levels were found for antisocial behavior and bullying for boys 
and prosocial behavior for girls at Time 2. Table 4.2 shows the correlations among the 
variables of interest at both time points separately for girls and boys and indicates gender 
differences as well. All stability coefficients were significant except for antisocial behavior for 
girls and prosocial behavior for girls and boys. Both antisocial and withdrawn behavior were 
negatively linked with prosocial behavior at Time 1; at Time 2 antisocial behavior correlated 
negatively with withdrawn behavior and for boys. There was a positive correlation between 
bullying and victimization for girls at Time 1. The average number of friends did not differ 
significantly by gender at either time point, F’s (1, 321)  2.39, p  .12. At Time 1, girls had 
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an average of 1.92 friends (SD = .76) and boys 1.74 friends (SD = .74); at Time 2, girls had 
1.86 friends (SD = .83) and boys 1.76 friends (SD = .75). 
 
Structural Equations Modeling 
For each of the ten random subsamples, two structural equation models were tested using 
AMOS 5.0 (Arbuckle, 2003). The Peer-reported Model (see Figure 4.1) included the peer-
reported measures of prosocial, antisocial and withdrawn behavior. The Self-reported Model 
(see Figure 4.2) included self-reports of bullying and victimization. To test for moderation by 
gender, each model was first run as a two-group model with gender as the grouping variable, 
comparing the completely restricted and unrestricted models. The completely restricted model 
sets all coefficients equal between genders, whereas the unrestricted model allows all 
coefficients to differ by gender. A significant difference between the two models indicates 
moderation by gender in at least one path. Follow-up analyses are then needed to determine in 
which specific paths the moderation effect resides. In the text below, the analyses are first 
described per model. The final results from both models are summarized per research question. 
The final Peer-reported and Self-reported models with the average standardized estimates for 
the paths that were significant are shown in Figures 4.3 and Figure 4.4, respectively. 
 
Peer-reported model. The completely restricted and unrestricted models did not differ 
in eight of the ten subsamples, χ2 (60)  74.90, p  .09 in eight subsamples; χ2 (60)  80.04,   
p  .04 in two subsamples. The completely restricted Peer-reported Model yielded good fit 
across the ten subsamples: mean CFI .924 (range .859 – .971), mean PCFI .503 (range .469 –
 .530), and mean RMSEA .04 (range .02 – .05). Therefore, we concluded that there was no 
moderation by gender in the Peer-reported Model.  
The standardized path coefficients and corresponding standard errors were averaged 
across the ten subsamples to yield one final estimate and standard error for each path in the 
restricted model. A t-test was then conducted using the average path coefficient and standard 
error to determine if the path differed from zero.1 Because the use of the average standard 
error yields a conservative test, the more lenient significance level of .10 was chosen.  
                                                   
1
 A complete table with average path coefficients, average standard errors and t-statistics for 
all paths in the model can be obtained from the first author. 
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Table 4.1 Means and Standard Deviations for Peer-reported Antisocial, Prosocial and 
Withdrawn Behavior and Self-reported Bullying and Victimization for Girl and Boy Target 
Pool Participants (N=322) 
 Time 1  Time 2  
 Girls  Boys F (1,321) Girls Boys F (1,321) 
Peer-report     
     Antisocial -.45 (.64) .41 (1.10)  63.54** -.36 (.86) .15 (1.03) 21.45** 
     Prosocial  .38 (.97)   .20 (.91) 2.83  .47 (.98)  .01 (.92) 18.01** 
     Withdrawn -.03 (.89) -.32 (.91)  8.29* -.08 (.93) -.19 (.90) 1.09 
Self-report     
     Bullying  -.26 (.48)  .17 (.88)  25.78** -.38 (.76) .26 (1.06) 34.96** 
    Victimization -.05 (.81) -.13 (.66) .87 -.17 (.76) -.05 (.80) 1.82 
Note. ** p < .001, * p < .01. Girls: n = 130; boys: n = 192. Standard deviations are between 
parentheses. 
 
 
Table 4.2 Correlations among Peer-reported Antisocial, Prosocial and Withdrawn Behavior 
and Self-reported Bullying and Victimization for Target Pool Participants (N=322) 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
1. T1ant -- -.24** -.01 .43** .06 .35** .02 -.24** .36** -.04 
2. T1pro -.22* -- -.16* -.22** -.21** -.13 .10 -.03 -.20** -.05 
3. T1with .18* -.35** -- -.09 .29** -.01 -.04 .21** -.10 .12 
4. T1bul .25** -.10 .09 -- .09 .18* -.04 -.14 .40** -.04 
5. T1vict .15 -.08 .13 .48** -- .03 .01 .09 -.01 .20** 
6. T2ant .03 .07 -.14 .07 .00 -- -.16 -.27** .22** -.09 
7. T2pro -.02 .11 .01 -.17 -.05 -.18* -- -.03 -.04 -.15 
8. T2with -.28** -.10 .18* -.16 -.04 .00 -.13 -- -.20** .35** 
9. T2bul .11 .04 .00 .24** .05 .09 -.06 -.16 -- .04 
10. T2vict -.05 -.10 .30** .04 .23** -.09 .02 .14 .05 -- 
Note. ** p < .001, * p < .05. T1: Target at Time 1, T2: Target at Time 2; ant: Antisocial 
behavior, pro: Prosocial behavior, with: Withdrawn behavior, vict: Victimization, bul: 
Bullying.  Correlations below the diagonal are for girls; above the diagonal for boys. Stability 
coefficients are in bold. Correlations that are significantly different by gender are underlined. 
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Self-reported model. The comparison of the restricted and unrestricted models yielded 
a significant difference in six of the ten subsamples, χ2 (26)  40.00, p  .04 in six subsamples; 
χ2 (26)  38.05, p  .06 in four subsamples. The CFI indices of the completely unrestricted 
models were 1.000 and the PCFI indices were .071 in all ten subsamples; the RMSEA indices 
were .00 in nine subsamples and .02 in one subsample. Thus, we concluded that there was 
moderation by gender in the Self-reported Model.  
The standardized estimates and the standard errors of each path were now averaged 
across the ten subsamples, separately for girls and boys. These were then used to determine 
whether each path differed by gender with an independent samples t-test1. There was a 
significant gender difference for three paths: F1bul -- > F2bul, t (15.48) = -1.60, p = .07; 
F1vict -- > F2bul, t (18.00) = -1.72, p = .05; and T1bul -- > F2bul, t (13.39) = 1.54, p = .07). 
Three correlations also differed by gender: T1vict < -- > T1bul, t (17.96) = 1.63, p = .06; 
F1vict -- > F1bul, t (17.20) = 2.49, p = .01; and T1bul < -- > F1vict, t (17.81) = 1.95, p = .03).  
Based on these results, a final model was then run on the ten subsamples in which only 
the paths that differed by gender were unrestricted. These models had good fit across the ten 
subsamples: all χ2 (24)  27.50, all p  .28; nine subsamples had CFI = 1.000, PCF = .429, 
RMSEA = .00, one subsample had CFI = .959, PCFI = .411, RMSEA = .27. The estimates and 
standard errors in these models (including the six that varied by gender) were again averaged 
across subsamples and tested against zero using a t-test1.  
 
Test of Hypothesis 1 
Hypothesis 1a stated that we expected significant cross-sectional associations between the 
targets’ and their friends’ behaviors and was confirmed. All cross-sectional associations of the 
same behavior between targets and friends were significant (at Time 1 and Time 2, 
respectively:  = .39 and .53, p < .01 for antisocial behavior;  = .15, p = .07 and  = .36,        
p < .01  for prosocial behavior;  = .26 and .54, p = .01 for withdrawn behavior;  = .26 and    
p < .01 and  = .20, p = .01 for bullying;  = .18, p = .01 and  = .13, p = .04 for victimization). 
Partly confirming Hypothesis 1b, the stabilities of the behavior of the target from Time 1 to 
Time 2 were significant for antisocial behavior ( = .20, p = .01), withdrawal ( = .14, p = .09), 
bullying ( = .16, p = .03), and victimization ( = .37, p < .01). Hypothesis 1c was confirmed 
for peer-reported withdrawal, where the behavior of the new friend at Time 2 could be 
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predicted from the behavior of the target at Time 1 ( = .18, p = .04), and for self-reported 
bullying, where bullying of the friend at Time 2 could also be predicted from bullying of the 
target at Time 1. The latter effect was stronger for girls ( = .39, p < .01) than for boys ( = .21, 
p = .02). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.3 Final peer-reported model with average estimates of significant paths.T1: Target 
at Time 1, T2: Target at Time 2, F1: Friend at Time 1, F2: Friend at Time 2; ant: Antisocial 
behavior, pro: Prosocial behavior, with: Withdrawn behavior. 
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 Test of Hypothesis 2 
Hypothesis 2 was supported for peer-reported withdrawal and partly for self-reported 
bullying. Withdrawn behavior of the friend at Time 2 could be directly predicted from the 
withdrawn behavior of the friend at Time 1 ( = .16, p = .07). Bullying of the target at Time 1 
predicted bullying of the new friend at Time 2 for boys ( = .17, p = .04). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.4 Final self-reported model with average estimates of significant paths. T1: Target 
at Time 1, T2: Target at Time 2, F1: Friend at Time 1, F2: Friend at Time 2; vict: 
Victimization, bul: Bullying. Dashed lines indicate gender differences. G: Girls; B: Boys. 
 
4.4 Discussion 
The goal of this study was to predict the behavioral characteristics of middle 
adolescents’ new friends from their own earlier behaviors and those of their former friends. 
We found that: i) withdrawn behavior of early adolescents and their friends predict their new 
friends’ withdrawn behavior in middle adolescence and ii) bullying behavior of early 
adolescent boys and girls and the bullying behavior of early adolescent boys’ friends predict 
bullying behavior of the new friends in middle adolescence. In other words, we found 
evidence for consistency of withdrawal and bullying of friends across different friendships.  
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Consistent with previous research on friendship similarity, we also found cross-
sectional associations between targets and their friends for all behaviors of interest. 
Furthermore, all target behaviors, except prosocial behavior, were relatively stable. Combining 
the evidence for cross-sectional similarity of friendships at both time points and the stability of 
the targets’ behavior between them, there is also indirect evidence for consistency in friends’ 
characteristics for all behaviors, except prosocial behavior.  
 
Self-reported Bulling and Peer-reported Antisocial Behavior  
Strong stability of bullying, as well as antisocial behavior, is commonly reported 
(Loeber, 1982; Scholte et al., 2007). Moreover, similarity in friendships and selection effects 
in friendship formation are generally the strongest for various forms of externalizing behaviors 
(Deptula & Cohen, 2004; Dishion, Andrews, & Crosby, 1995). Our results with regard to the 
consistency of friends’ bullying behavior provide further support in this direction. Beyond 
cross-sectional similarity between targets’ and their friends’ bullying, we show that there is 
consistency in bullying behavior of friends across different friendships.  
We found interesting gender differences regarding bullying behavior of future friends. 
Both girls and boys who are bullies in early adolescence have new friends who are also bullies. 
This effect, though, was stronger for girls than for boys. For boys, we found that future 
friends’ bullying could also be predicted by bullying of former friends. In other words, boys 
who have bullying friends in early adolescence, have also new friends who bully. Girls form 
often close, intimate friendships with one or two friends, whereas boys’ friendships are 
oriented around mutual activities in larger groups (Maccoby, 1990). Consequently, friends’ 
bullying level might be more relevant for boys’ friendship networks or cliques than for girls’, 
whereas girls’ own bullying behavior might be more predictive of associating with friends 
who also bully than it is for boys. These results indicate different mechanisms that might be 
responsible for the consistency in girls’ and boys’ friends’ bullying behavior.  
A similar direct prediction of new friends’ antisocial behavior in middle adolescence 
from targets’ and former friends’ antisocial behavior in early adolescence were not found. This 
might be related to the changes in peer perception of behavior from early to middle 
adolescence. Particularly, antisocial behavior becomes increasingly accepted and associated 
with high status and power in middle adolescence (Cillessen & Mayeux, 2004). Thus, 
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compared to early adolescents, middle adolescents might be less likely to be disturbed by 
antisocial behavior and more willing to be friends with antisocial peers. Hence, the positive 
correlations between peer-reported antisocial behavior and self-reported bullying behavior 
were weaker in middle adolescence compared to early adolescence for boys and become 
nonsignificant for girls. This change in approval of antisocial behavior might explain the lack 
of direct links from targets and friends in early adolescence to the new friends for antisocial 
behavior.  
 
Self-reported Victimization and Peer-reported Withdrawn Behavior 
Our results also provide evidence for the consistency in friends’ withdrawn behavior 
across friendships. Research shows that the understanding of inhibition of emotional 
expression is acquired with age (Rotenberg & Eisenberg, 1997). Further, shy and withdrawn 
behavior among peers becomes increasingly salient with development and is more strongly 
correlated with rejection in older age groups than in younger age groups (Rubin, 1993). 
Although shy and withdrawn children are generally rejected, they are as likely as non-
withdrawn children to have mutual friendships (Rubin et al., 2006). Moreover, the friends of 
shy/withdrawn children were more shy and withdrawn than the friends of not shy/withdrawn 
children. Shy and withdrawn children might be bound to form friendships with other 
shy/withdrawn children, who are similarly marginalized by the larger peer group, resulting in 
high consistency in withdrawn behavior of friends: withdrawn adolescents repeat their 
previous affiliation with withdrawn friends when they form new friendships.  
 Although our results provide evidence for consistency in friends’ withdrawn behavior 
levels, we did not find the same for victimization. This is surprising at first sight, given that 
victimization and withdrawn behavior are often correlated (Sandstrom & Cillessen, 2003). In 
contrast to withdrawn behavior, self-reported victimization decreases from childhood to 
adolescence (Camodeca et al., 2002; Pelligrini & Long, 2002). It is possible that victimization 
is more exclusive in older age groups than in younger. That is, whereas victimization may be 
spread out across multiple peers at younger ages, it may become more vicious and exclusively 
directed at certain peers only in older age groups. A corollary of this is that younger children 
who are victimized may have other victims to affiliate with, whereas this may be harder in 
older age groups where there might simply be less victimized peers to be friends with.  
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Another reason for the lack of consistency for victimization may be that middle 
adolescents who were victimized earlier may take a conscious attempt not to repeat their 
previous plight and may make every attempt to see protective friendships in their new school 
system to avoid becoming victimized again. Victims benefit from protective friendships, but 
friends who provide low levels of protection exacerbate the internalizing problems of victims 
(Hodges, Boivin, Vitaro, & Bukowski, 1999). Middle adolescents who had friends who were 
victims earlier in their school careers might try to find more protective friendships with non-
victimized peers to avoid becoming victimized again. 
 
Peer-reported Prosocial Behavior 
Our hypothesis related to the stability of prosocial behavior was not confirmed. One 
possible explanation is that there could be a ceiling effect for prosocial behavior. All target 
participants in the study had at least one friendship at both time points. Prosocial behavior is 
linked to being liked and having friends and, thus, the target participants of this study were 
slightly more prosocial than average. Nevertheless, the variance in out measures of prosocial 
behavior was still high and not restricted. Thus, despite slightly higher means, a ceiling effect 
is unlikely to be the explanation for the lack of stability of target prosocial behavior (see 
means and standard deviations in Table 4.1).  
Another explanation may be that prosocial behavior is normative behavior and not as 
salient in peer interactions as antisocial or withdrawn behavior that deviate from the norm. 
Moreover, prosocial behavior is less stable than antisocial and withdrawn behavior in general. 
This may be due to the fact that research on the stability of prosocial behavior is conducted on 
rather broad categories of behavior including various forms of moral and altruistic behavior 
(Eisenberg et al., 1999). The relatively low salience of normative prosocial behavior might be 
partly responsible for the lack of stability in peer-reported prosocial behavior in this study – it 
is simply noticed less in the peer group. 
 
Conclusions and Future Directions 
The present study examined the role of behavioral characteristics of early adolescents 
and their friends in predicting characteristics of future friendships three years later. Previous 
longitudinal research on friendships focused mostly on stability of existing friendships, 
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whereas we examined the consistency in characteristics of new friendships formed in middle 
adolescence. We found consistency in behavioral characteristics of different friends across a 
three year period from early to middle adolescence. Specifically, we present support for 
stability in withdrawn behavior and bullying of friends. “Tell me who you are and I’ll tell you 
who your future friends will be”: Our results support this version of the saying for withdrawn 
and bullying behavior. The other version, “Tell me who your friends are and I’ll tell you who 
your future friends will be” holds for withdrawn behavior of girls and boys and for bullying 
behavior of boys only.  
Our findings have several implications. First, consistency in friendship characteristics 
across a school transition supports selection effects in friendship similarity. Although our 
design did not allow the test of socialization effects, it included peer influence effects from 
friend at Time 1 to target at Time 2. None of these causal paths were significant in our models, 
supporting the view that target’s characteristics and selection effects might overweigh 
socialization effects in friendship homophily in behavior.  
Second, relatively little is known about the continuities and discontinuities in 
friendships across the life span (Hartup & Stevens, 1997). A previous investigation of 
friendship types shows that early and middle adolescents have distinct roles in different types 
of friendships (Gürolu et al., 2007). Consistency in friends’ characteristics across different 
friendships might be related to the stability in individuals’ roles in friendships. Particularly 
children with an extreme behavioral profile seem to preserve their roles across friendships 
(Gürolu et al., 2005).This perspective on stability in relationships might also provide us with 
mechanisms to better understand homophily in friendships.  
Third, the consistency of friends’ characteristics or roles as friends might indicate 
consistency in other dyadic interactions, such as parent-child or romantic relationships. 
Lifespan perspectives on development across relationships have been supported mainly by the 
attachment literature showing long-term effects of initial attachments (see, e.g. Levitt, 1991). 
Beyond attachment, parenting practices are related to adolescent friendship characteristics 
such as delinquent and prosocial behavior, even after accounting for selection effects 
(Knoester, Haynie, & Stephens, 2006). Sibling relationships are related to friendships as well 
(Updegraff, McHale, & Crouter, 2002).  Future research is needed to determine the extent of 
these cross-relationship patterns (Dunn, 1993).  
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Finally, individual behavioral patterns in multiple friendships might be related to 
various adjustment outcomes. Stability in roles in different friendships might also indicate 
stability across multiple friendships at a single time point, which might be related to 
intensified adjustment outcomes. For instance, children with a Victimized Withdrawn profile 
in three friendships reported lower levels of psychological well-being three years later than 
children with this profile in zero, one, or two friendships (Gürolu et al., 2005). A better 
understanding of the links between friendships and adjustment requires not only the 
longitudinal study of stability in friendships, but cross-sectional consistency across multiple 
friendships as well. 
The target participants of this study had at least one mutual friendship at both time 
points. The target participants transitioned from elementary to middle school within those 
three years and were able to form a new friendship within their classroom (i.e., they had 
“different-stable” friendships). We studied adolescents who were able to form friendships at 
both time points. These children might differ in their social skills from the others who were 
not able to form friendships at both times. As might be expected, our target participants were 
somewhat more prosocial and less antisocial and aggressive than average. This has also been 
found for children with stable friendships (Wojslawowicz Bowker et al., 2006). Wojslawowicz 
Bowker et al. found no differences between the behaviors of children who had different 
friendships (different-stable) or the same friendship (same-stable) over a one year period in 
middle childhood. Given the design of the present study, the consistency in the behavior of 
friends in our study cannot have resulted from the socialization effects that may take place in 
same-stable friendships.  
This study focused only on same-sex friendships as more than 95% of friendships in 
early and middle adolescence consisted of same-sex dyads. Future research should also 
examine the similarity of cross-sex friends and the stability of friendship characteristics in 
these friendships. As complementarity of partners plays an important role in heterosexual 
romantic relationships (Pilkington, Tesser, & Stephens, 1991), similarity of friends in cross-
sex friendships might also differ from same-sex friendships.  
The measures in the current study were peer and self-reports that assess global 
reputations or general behavioral tendencies. Future research should include observations of 
actual interactions with peers. Stronger evidence for the consistency in friends’ antisocial and 
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prosocial behavior may be found with observational data that are not influenced by peers’ 
judgments. Moreover, other characteristics of friendships such as intimacy, trust, support, and 
conflict, should be examined. It is also relevant to examine these friendship characteristics in 
relation to behavioral characteristics and adjustment. Friendship quality and friendship 
similarity may differ in their relevance at different ages due to life transitions and changing 
developmental tasks (Hartup & Stevens, 1997; Sherman, deVries, & Lansford, 2000). Studies 
that examine the continuity and stability of friendships using our paradigm at younger and 
older ages can make a contribution to understanding the importance of friendships across a 
wider developmental period.  
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Chapter 5 
 
Why are friends special? Implementing a social 
interaction simulation task to probe the neural 
correlates of friendship∗ 
Friendships form one of the most proximal contexts with a critical role in mental health and social and 
psychological development. Yet, the neurobiological basis of this crucial developmental factor is 
largely uninvestigated. In this study, we tested the hypothesis that the interaction with friends is 
associated with specific activity increases in brain areas known to be involved in interpersonal 
phenomena, such as empathy, and in reward expectancy. Using functional magnetic resonance 
imaging (fMRI), we assessed neural activity in a social interaction simulation task implementing 
the factors ‘type of relationship’ (peers vs. familiar celebrities) and ‘emotional valence’ (positive 
(liked), negative (disliked), and neutral (neither liked nor disliked)). In this design, all stimuli 
were selected individually for each of the 28 participants and positive peers constituted the 
friends. Participants were asked to approach a stimulus, to avoid it, or remain neutral. Behavioral 
results confirmed the expectations in the sense that the participants approached positive stimuli 
more often than they approached neutral, which were also more often approached than negative 
stimuli. Moreover, peers were more often approached than celebrities were. Imaging results 
revealed, among others, three regions of particular interest as selectively more strongly activated 
when subjects interacted with their friends than with other peers and celebrities: the amygdala 
and hippocampus, the nucleus accumbens and the ventro-medial prefrontal cortex. These results 
might highlight the role of empathy and reward-related processes in friendship. Thus, we may 
have identified a potential mechanism by which friendships exert such a critical role in 
development and mental health. 
                                                   
* Gürolu, B., Haselager, G. J. T., van Lieshout, C. F. M., Takashima, A., Rijpkema, M., & 
Fernández, G. (2008). Why are friends special? Implementing a social interaction simulation 
task to probe the neural correlates of friendship. Neuroimage, 39, 903-910. 
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5.1 Introduction 
The engagement in interpersonal relationships is a fundamental human motivation and a 
pivotal developmental domain across the lifespan with far-reaching effects on (mental) health 
(Baumeister and Leary, 1995; Cacioppo et al., 2000; Reis et al., 2000). Particularly friendships 
form one of the most crucial and immediate contexts of social and psychological development 
(Rubin et al., 2006). There are positive associations between having friends and, for instance, 
psychosocial adjustment (Hartup, 1996), cancer survival (Waxler-Morrison et al., 1991), well-
being in old age (Street et al., 2007), decreased cortisol under stress (Heinrichs et al., 2003), 
and protection against mortality (Giles et al., 2005), as well as negative associations between 
lack of friends and, for instance, cancer mortality (Kroenke et al., 2006) and depressive 
symptoms (Rockhill et al., 2007; Rudolph et al., 1994). However, the mechanisms by which 
friendships are related to mental health and the neurobiological basis of this critical 
developmental factor is largely unknown (Leon, 2005). 
The present study uses functional magnetic resonance imaging (fMRI) to explore brain 
processes involved in the interactions with friends. Extending previous research (Gobbini et al., 
2004; Lane et al., 1997; Leibenluft et al., 2004; Paradiso et al., 1999) and disentangling 
specifically the role of friendship, we implemented a full-factorial design with the factors type 
of relationship (peers versus familiar celebrities) and emotional valence (positive versus 
neutral versus negative). To capture the personal character of relationships, each participant 
was investigated with an individually acquired set of stimuli while involved in a social 
interaction simulation task.  
The interaction with friends is signified by the bidirectional link between social 
cognitions, emotions, behaviors and goal orientations of two friends as epitomized by empathy 
and typically involves positive feelings of pleasure, making it a rewarding experience 
(Bigelow, 1977; Bigelow and La Gaipa, 1975). Empathy is related to social competence and 
positive development (Eisenberg and Fabes, 2006) and functional imaging studies have 
revealed that the ventro-medial prefrontal cortex (ventro-medial PFC) plays an important role 
in empathy-related brain processes (Jackson et al., 2005; Shamay-Tsoory, 2003). The ability to 
experience rewards is crucial for mental health due to its survival value (Elliot et al., 2000) 
and reward-related processes, such as perceptions of pleasant stimuli (Berridge, 2003; Elliot et 
al., 2000; O’Doherty et al., 2003), winning (Bjork et al., 2004), and interactions with 
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cooperative others (Rilling et al., 2002; Singer et al., 2004), are found to involve a circuit of 
brain regions centered around the nucleus accumbens. Diminished functioning of the ventro-
medial prefrontal cortex (Mirza et al., 2004) and the reward/motivational circuit have been 
found to be linked to mood disorders like major depression (Epstein et al., 2006; Nestler and 
Carlezon, 2006). Thus, we hypothesized that the interaction with friends evokes stronger 
activations in the ventro-medial prefrontal cortex and the nucleus accumbens than interactions 
with peers who are not friends or with celebrities independent of their emotional valence. Such 
a result would help to develop a mechanistic account on a neurobiological fundament 
explaining how friends or the lack of friends affect mental health and development. 
 
5.2 Method 
 
Subjects and Procedure 
A complete student wind orchestra with 58 members formed the participant pool for this study. 
The participants were told that the study was about ‘musicality and social relationships’ in 
order not to attract too much attention to the social relationship aspect of the study, which 
could eventually influence their reactions to the social interaction simulation task they 
performed during scanning (see below). There were three assessment points. The first 
assessment was a group assessment where 56 orchestra members (36 females) participated and 
filled out self-report questionnaires. The participants were gathered in one room and placed on 
individual desks to insure privacy during data collection. Participants provided information on 
their involvement with the orchestra activities, nominated (ex-)friends, enemies, and (ex-) 
romantic partners within the orchestra, provided sociometric nominations of antisocial, 
prosocial, and withdrawn behavior displayed by their peers, and rated each individual peer on 
a 5-point scale, ranging from (1) do not like at all, to (3) neutral, and to (5) like very much. 
The questionnaire included also bogus questions related to musical abilities and music 
education. At the end of this session a picture of each orchestra member was taken. The 
camera was placed behind a poster with a small opening for the camera lens. The poster 
presented a complicated painting. The participants were told to examine the poster and fixate 
on the camera lens as soon as they could detect it. This procedure enabled neutral facial 
expressions without explicit instructions.  
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A total of 31 participants were further selected for participation in the second and third 
assessment points, which were conducted with individual appointments. Selection was based 
on eligibility to take part in fMRI scanning, orchestra membership duration and (high) 
involvement with the orchestra activities. The second assessment point involved nominations 
of at least six (and at most ten) most and least liked peers, rating of the further stimuli (see 
below), and questions on personality and internalizing and externalizing problem behaviors. 
The final assessment consisted of fMRI scanning where the participants were asked to perform 
a ‘social interaction simulation task’ (see below). Data from one left-handed participant, one 
participant who switched hands during scanning and one participant where technical problems 
occurred during data acquisition were excluded. Finally, neuroimaging data from 28 right-
handed participants (20 females) could be used in the analyses. Mean age of these participants 
was 22.6 (SD= 2.04, range 19-27). Written consent was obtained from all participants. The 
orchestra received a collective monetary fee for its participation in the study. The orchestra 
members were debriefed after the data collection. 
 
Stimuli 
A personalized set of stimuli was used for each participant. The stimuli were based on nine 
conditions emerging from a 3 x 3 research design. The first factor, Type of Relationship, had 
three levels of stimuli: peers, celebrities, and objects. Object stimuli were included in the 
design as a control condition. The second factor, Emotional Valence, referred to the valence of 
the stimuli: positive, neutral, and negative. During the second assessment point, each 
participant was asked to rate a total of 53 objects and 74 celebrities on a 5-point scale ranging 
from (1) do not like at all, to (3) neutral, and to (5) like very much. For each participant, the 
most characteristic six stimuli per condition were selected. Positive stimuli (i.e., objects and 
celebrities) were rated with 4 or 5, negative stimuli were rated with 1 or 2 and neutral stimuli 
were rated with 3.  The positive and negative peer stimuli were based, respectively, on the 
most and least liked six peer nominations obtained from the participant during the second 
assessment session. The positive peers were considered to be the ‘friends’. These stimuli 
excluded current or former romantic relationships. On average, four out of the six most liked 
peers had been nominated as a friend during the first assessment. Neutral peer stimuli were 
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selected among the peers rated by the participant as neutral (3) during the first assessment. All 
face stimuli were colored front-facing photographs with direct gaze. 
Stimuli were presented using a blocked design; the above named nine conditions 
formed the blocks. Each stimulus was presented for 4 seconds with a 1-second interstimulus 
interval. Each block contained three stimuli, yielding a block length of 15 seconds. Nine 
conditions and three fixation blocks of 15 seconds each were randomized within each cycle, 
resulting in a cycle length of 180 seconds. There were 12 cycles; each stimulus was presented 
six times in total. 
 
Social Interaction Simulation Task 
During the functional image acquisition, participants were instructed to imagine that they are 
in the middle of a room, indicated by a person figure in the middle of the screen (see Figure 
5.1). Using a joystick, they were asked to move the person figure either towards (simulating 
approach) or away (simulating avoidance) from the stimulus appearing at the top of the screen 
(i.e., ahead of them in the room). They could also choose to remain neutral (neither approach 
nor avoid), which they indicated by moving the joystick to the left.  
 
 
Figure 5.1 Example of stimuli. Social 
interaction simulation task. The figure 
shows an example of the stimuli used during 
scanning. The participants were instructed 
to move the stick-figure in the centre with a 
joystick in one of the three indicated 
directions. Direction 1 indicates Approach, 
direction 2 indicates Avoidance, and 
direction 3 indicates Neutral. The 
numbered arrows were not presented to the 
participants; they are included here for the 
purposes of explanation only. 
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MRI data acquisition 
Participants were scanned using a 1.5T Siemens Sonata scanner (Erlangen, Germany). For 
functional magnetic resonance imaging (fMRI), 35 axial slices with ascending slice 
acquisition were obtained with a T2*-weighted echo-planar imaging (EPI) sequence that 
measures the blood-oxygen-level-dependent (BOLD) signal (volume-repetition time (TR) = 
2.75 s, echo time (TE) = 40 ms, 90° flip-angle, slice-matrix = 64 x 64, slice thickness: 3.0 mm, 
slice gap: 0.5 mm, field of view (FOV): 224 mm). After the functional scanning, a T1-
weighted MP-RAGE sequence was acquired for structural scanning (176 sagittal slices, 
volume-TR = 2250 ms, TE = 3.68 ms, 15° flip-angle, slice-matrix = 256 x 256, slice thickness: 
1.0 mm, no gap, field of view: 256 mm). 
 
MRI data analysis 
Image pre-processing and data analyses were performed using SPM5 software 
(www.fil.ion.ucl.ac.uk). Acquired functional images were (1) realigned, (2) co-registered with 
the corresponding structural MRI scan (using the subject mean of realigned images), (3) slice-
time corrected, (4) spatially normalized and transformed into a common space defined by the 
SPM5 MNI T1 template, and (5) spatially smoothed using an 8-mm full width at half 
maximum 3D Gaussian filter. The data was analyzed using a general linear model that 
included regressors for each condition and additional regressors based on the six head-
movement realignment (translation and rotation) parameters. First, contrast parameter images 
were generated per participant, which were consequently used in the second-level group 
analysis of variance using the random effects model. All analyses are conducted at a threshold 
of p < 0.05 with familywise error correction and a voxel threshold of 20 functional voxels, 
unless it is otherwise indicated.  
 
5.3 Results 
Behavioral Results 
Behavioral responses of participants during the task performance in the scanner were 
recorded; each approach reaction was coded as 1, neutral reaction as 0 and avoidance reaction 
as -1. The reliabilities of the behavioral responses to the stimuli were high (all Cronbach’s   
’s > 0.83). In order to investigate the differences between behavioral responses to the nine 
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conditions, a 3 x 3 analysis of variance with the two factors, type of relationship and emotional 
valence, was conducted (see Figure 5.2). There were main effects of type of relationship, 
F(2,9344) = 768.14, p < 0.001, and emotional valence, F(2,9344) = 4191.43, p < 0.001. Tukey 
post hoc tests indicated that participants approached peers more often than they approached 
objects, which were also more often approached than celebrities. Positive stimuli were 
approached more often than neutral stimuli, which were also approached more often than 
negative stimuli. There was also a significant interaction, F(4,9344) = 22.68, p < 0.001. 
Negative peers were more often approached than neutral celebrities.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2 Behavioral Results. The scale on the y-axis indicates the mean of the behavioral 
reactions given to Peers (P), Objects (O) and Celebrities (C) separately for the three levels of 
emotional valence (i.e., positive, neutral, and negative). A score of 1 indicates Approach, 0 
indicates Neutral, and -1 indicates Avoidance. 
 
Neuroimaging Results 
The factor level of ‘objects’ was included as an additional control condition in the 
experimental design and is not further relevant for the purposes of this report. Therefore, the 
analyses reported here will focus on the remaining two types of relationship factor levels, 
namely peers and celebrities. The 2 x 3 full factorial design was tested using analysis of 
variance to assess the association between the BOLD signal and the six categories in our 
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design. There were significant main effects of both factors: type of relationship, F(1,135) = 
26.07, and emotional valence, F(2,135) = 15.38, at the threshold of p < 0.05 with familywise 
error correction. There was also a significant interaction effect between the factors type of 
relationship and emotional valence, T(1, 135) = 3.15.  
 
Main Effect of Type of Relationship 
Compared to celebrities, peers evoked a significantly higher level of activation in the posterior 
midline region (precuneus, calcarine gyrus), anterior midline region (anterior cingulate cortex, 
mid orbital gyrus, superior medial gyrus), lateral temporal regions (right and left angular gyrus, 
right and left middle temporal gyrus), medial temporal lobe (hippocampus, amygdala, insula), 
prefrontal cortex (superior and middle frontal gyrus), and subcortical regions (nucleus 
accumbens, thalamus, hypothalamus) (see Figure 5.3). These results are in line with other 
findings on brain activation related to retrieval of person knowledge during face perception 
(Maddock, Garrett, and Buonocore, 2001; Sugiura et al., 2006; Todorov et al., 2007), theory of 
mind (Adolphs, 2003; Castelli, Happe, Frith, and Frith, 2000; Frith and Frith, 1999; Gallagher 
et al., 2000; Gallagher, and Frith, 2003; Gobbini and Haxby, 2007; McCabe et al., 2001; 
Walter et al., 2004), social cognition and self-related processing (Northoff and Bermpohl, 
2004; Schilbach et al., 2006), and social and emotional attachment evoked by personally 
familiar faces (Gobbini et al., 2004). Interacting with celebrities evoked higher levels of 
activity than interactions with peers only in the right and left lingual gyrus, possibly due to 
higher visual processing required by less familiar stimuli (Gobbini and Haxby, 2006; 
Leibenluft et al., 2004). 
 
Main Effect of Emotional Valence 
In order to investigate the main effect of emotional valence, three post hoc t-comparisons were 
conducted. Results indicated that positive stimuli evoked a higher level of response than both 
the neutral and the negative stimuli, whereas the brain activity during perception of neutral 
and negative stimuli did not significantly differ from one another. Therefore, we combined the 
neutral and negative conditions and report here the emotional valence effect for the positive 
versus non-positive stimuli. Positive stimuli evoked a stronger response in the right and left 
amygdala, the caudate nucleus, lateral and inferior temporal regions extending into the inferior 
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occipital gyrus, and midline structures like the mid-orbital gyrus and the calcarine gyrus (see 
Figure 5.3). Although amygdala activation is strongly associated with threat-and fear-related 
negative stimuli, our results support the view that amygdala is involved in emotional arousal 
due to higher levels of stimulation evoked by positive than negative stimuli in this study 
(Adolphs, 1999; Lewis et al, 2007; McClure et al, 2004; Zalla et al., 2000). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.3 Main Effects. Main effects of 
the factors Type of Relationship and 
Emotional Valence (p < 0.05, familywise 
error-corrected) are depicted on selected 
slices of a high-resolution T1 image, 3-D 
renderings or as an intensity projection 
provided by SPM5.  
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Type of Relationship and Emotional Valence Interaction Effect 
We further investigated the interaction between the factors type of relationship (peer versus 
celebrity) and emotional valence (positive versus non-positive). There was a significant 
interaction in the ventro-medial prefrontal cortex, the nucleus accumbens, the medial temporal 
lobe, the superior temporal lobe, and the occipito-temporal junction (see Figure 5.4). A 
detailed list of brain areas involved in this interaction at a cluster-corrected threshold of p < 
0.05 is depicted in Table 5.1. Investigation of the effect sizes of activity revealed that the 
positive peer (i.e., friend) condition evoked a stronger response in each of these regions than 
the remaining three conditions. 
 
 
 
 
 
 
Figure 5.4 Interaction Effect. Interaction effects between the factors Type of Relationship and 
Emotional Valence (p < 0.05, family wise error corrected at the cluster level) are shown on 
selected slices of a high-resolution T1 image provided by SPM5 and two plots depicting the 
mean and the standard error of the effect size (a.u.) for the local maxima in the nucleus 
accumbens and the ventro-medial prefrontal cortex (pos-P: Positive Peer, npos-P: Non-
positive Peer, pos-C: Positive Celebrity, npos-C: Non-positive Celebrity). 
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Table 5.1 Areas of significant interaction between the factors Type of Relationship (peer vs. 
celebrity) and Emotional Valence (positive vs. non-positive), p < 0.05 cluster corrected. 
Note. All interactions are based on increased activity for friends as opposed to all other 
conditions (see Results section and Figure 5.4 for details). 
 
5.4 Discussion 
In this study, we investigated the neural correlates of social interaction with friends based on a 
design implementing the factors ‘type of relationship’ (i.e., peers versus familiar celebrities) 
and ‘emotional valence’ (i.e., positive versus neutral versus negative). Behavioral results 
showed that subjects in the social interaction simulation task approached positive stimuli more 
often than neutral and negative ones and peers more often than celebrities. In line with our 
predictions, the imaging results revealed that interacting with friends involves specifically the 
Brain Region  Cluster 
size 
Cluster 
p 
Left / 
Right 
x y z Z 
Ventro-medial PFC 174 0.003 R 6  32 -2 4.16 
   R 4 20 -4  
Midline 
structures 
   L -2 32 4  
Nucleus accumbens 211 0.018 L -8 6 -6 4.51 Subcortical 
structures Thalamus    -6 -10 0  
Amygdala 393 0.001 R 34 2 -34 5.03 
Hippocampus    R 30 -4 -22  
Medial 
Temporal lobe 
Temporal pole   R 38 8 -22  
Hippocampus 490 <0.001 L -28 -4 -26 4.44 
Amygdala   L -28 -12 -8  
 
   L -32 -4 -12  
Heschl’s gyrus 500 <0.001 R 52 -8 8 4.55 
Rolandic operculum   R 58 2 6  
Superior 
temporal lobe 
Superior temporal gyrus   R 32 -22 -4  
 Superior temporal gyrus 185 0.003 L -44 -26 2 4.49 
Middle occipital gyrus 231 0.012 L -44 -76 28 3.84 
Middle temporal gyrus   L -40 -62 20  
Occipito-
temporal 
junction    L -50 -64 18  
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ventro-medial prefrontal cortex and nucleus accumbens. This pattern of results suggests that 
encountering a friend is associated with operations linked to interpersonal phenomena such as 
empathy and reward (expectancy). 
In addition to our predictions, we found friend-specific activations in the amygdala, the 
hippocampus, the left lateral occipital-temporal junction and a superior temporal region 
including the Heschl’s gyrus. The activation in the occipital-temporal junction together with 
the medial temporal lobe including both hippocampus and amygdala may indicate that the 
interaction with friends induces spontaneously more retrieval of emotionally salient memories 
(Berntsen and Hall, 2004; Dolcos et al., 2004; 2005; Greenberg et al., 2005; Sugiura et al., 
2006). This difference in emotional memory retrieval might be simply based on the fact that 
friends share more joint-experiences, which are also more emotionally charged, than they do 
with other peers or celebrities. Certainly, one may have had strong emotionally charged 
interactions with disliked individuals (e.g., enemies) as well, and thus one could have expected 
a similar effect for negative peers. However, the group of disliked peers used here might have 
been not negative enough in their valence for inducing this effect, as indicated by the small 
behavioral and missing imaging difference in the responses towards neutral versus negative 
peers.  
The role that the superior temporal region including the Heschl’s gyrus plays in the 
interaction with friends is less readily explained. One might speculate that this effect is related 
to the type of peer group investigated. The interaction with friends within an orchestra might 
lead to memories with a strong auditory component that were also automatically retrieved 
while performing the social simulation task. This auditory component of autobiographical 
memories could have been enhanced by the association between music and the emotional 
salience of friends (Schulkind et al., 1999). 
The overall pattern of our neuroimaging results may provide us with a mechanistic 
account for the critical role that friendships seem to have for development and mental health. 
We showed a link between friendship and activity in a set of brain regions including the 
amygdala, hippocampus, ventro-medial prefrontal cortex and the nucleus accumbens. Each of 
these brain structures has been linked to both empathy and emotion regulation and reward 
processing.  
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Empathy is part of the interpersonal processes that are crucial for healthy social and 
moral development (Eisenberg and Fabes, 2006). For instance, empathy is negatively related 
to displays of antisocial and aggressive behavior (Kaukiainen et al., 1999; Robinson et al., 
2007). In turn, aggression and antisocial behavior are negatively related to having friends and 
friendship quality (Berndt, 1996; Parker and Seal, 1996), whereas prosocial behavior and 
empathy are related to having more friends and higher quality friendships (Berndt, 2002; 
Sebanc, 2000). Activations of the neural circuitry revealed here have been related to empathy 
and emotion regulation and its damage or dysfunction has been linked with an increased 
inclination to failure of emotion regulation, impulsive aggression and violence (Davidson et al., 
2000; Völlm et al., 2006). Particularly amygdala dysfunction has been found in individuals 
with psychopathy, which is characterized by impulsive and sensation seeking behaviors, low 
frustration tolerance, and lack of empathy and moral socialization (Blair, 2003). Similarly, 
Müller and colleagues (2003) found reduced emotional responses in the ventro-medial 
prefrontal cortex of psychopaths. Also, as a genetically defined trait marker, activity linked to 
emotional arousal is reduced in the same area of individuals carrying the low expression allele 
of the monoamine oxidase A gene, a variant associated with increased risk of violent behavior 
(Meyer-Lindenberg et al., 2006). Therefore, this neural circuit might form the link between 
positive prosocial development and friendships experienced throughout childhood and 
adolescence.   
Reward processing is crucial for mood regulation through maintenance of behaviors 
that elicit pleasure and positive feelings (Elliot et al., 2000). Both acute stress and depression 
are related to altered reward responsiveness (Bogdan and Pizzagalli, 2006; Forbes et al., 2007). 
In rats, lack of dopamine responsiveness to serotonin in the nucleus accumbens has been 
shown to be related to depressive behavior (Zangen et al., 2001). Neuroimaging studies in 
humans have shown that impairment of the brain reward system is related to mood disorders 
like major depression (Drevets 2001; Nestler et al., 2002; Pizzagalli et al., 2004; Tremblay et 
al., 2005). In a postmortem study of depressed patients, abnormalities in the dopamine system 
of the amygdala were found, suggesting a role of the amygdala in altered reward 
responsiveness in mood disorders (Klimek et al., 2002). Furthermore, reductions of the overall 
volume (Coryell et al., 2005), the grey matter volume (Drevets et al., 1996), the glial cell 
density and neuronal size (Cotter et al., 2001), as well as the cerebral blood flow (Skaf et al., 
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2002) of the ventro-medial prefrontal cortex have been found in various mood disorders such 
as major depressive and bipolar mood disorders (Drevets et al., 1996). In turn, activity 
increases in this brain structure due to antidepressant treatment are associated with treatment 
success in patients with major depression (Pizzagalli et al., 2001). Thus, one may speculate 
that friendships constitute a protective epigenetic factor by a longer-lasting effect on the tonic 
activity in this set of brain regions. Such a model might show some analogy to the tonic 
activation model proposed by Canli and colleagues (2006) for the amygdala. In such a model, 
friends might provide a tonic activity increase protecting against depressed mood and in turn 
lack of friends may induce a decrease of the tonic activity constituting a neural mechanism for 
epigenetic vulnerability towards depression.  
In sum, by revealing the neural correlates of social interactions with friends, we might 
have offered initial insight in the mechanism accounting for the fundamental role that friends 
play in positive social development and avoidance of mental disorders like depression. Thus, 
our results provide the neural link between friendship on the one hand and social development 
and mental health on the other, suggesting that reward and interpersonal processes like 
empathy are particularly relevant for interactions with friends. This study may provide a base 
for future investigations probing the development of individual differences of friendship 
patterns (Gürolu et al., 2007) and their links with psychosocial adjustment and mental health. 
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This chapter aims to integrate and discuss the four empirical studies presented in the 
preceding chapters. In doing so, several issues introduced in Chapter 1 will be brought up and 
relevant implications will be referred to. First, the importance of examining individual 
differences in roles in relationships will be emphasized based on the findings from Study 1 
and Study 2. In doing so, the distinction between positive and negative peer relationships will 
also be re-examined. Second, the reward value of peer relationships will be examined in 
relation to the development of self-concept and self-esteem. The findings of Studies 1 and 2 on 
the role of behavioral similarity and dissimilarity in peer relationships will be highlighted and 
discussed in relation to their reward values. The results of Study 4 will also be emphasized 
here regarding the role of reward in linking friendships to adjustment and development. Third, 
based on the implications of Study 4, the role of social cognitive skills such as perspective 
taking and empathy in peer relationships will be examined. Fourth, findings from Study 3 will 
be highlighted in discussing the development of dyadic peer relationships from a life-span 
perspective. Finally, limitations of the present research will be discussed and directions for 
future research will be presented. 
 
6.1 Individual roles in dyadic peer relationships 
 In the literature so far, friendships have been viewed as positive dyadic peer 
relationships and antipathies as the dark side of peer relationships, that is, negative ones 
(Hartup, 1996; 2003). Indeed, when children and adolescents with friends are compared to 
those without, they are ‘better off’ on all kinds of adjustment measures. This was also 
confirmed by the comparison of adolescents with and without friends in Study 1. Further, 
Study 1 distinguished between types of friendships and types of friends within different types 
of friendship dyads. This particular need for a focus on individual differences among 
friendships as well as on examining friendship characteristics of the involved individuals has 
been addressed earlier by Furman (1993). Indeed, a comparison of different friend types on 
various psychosocial adjustment measures showed, however, that not all friend types were 
necessarily ‘better off’. This finding requires the reconsideration of friendships as positive 
peer relationships.  
Some types of friendships (e.g., Prosocial friendships) were related to positive 
adjustment of the friends involved. Other types, however, (e.g., Antisocial and Withdrawn 
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friendships) were not readily related to positive adjustment. Further distinction between types 
of friends involved in these different friendship types demonstrated the differential adjustment 
related to friend roles in different friendships. For example, Victimized Withdrawn friends 
reported as many depressive symptoms as those without friends and were perceived as even 
less emotionally and socially competent. Antisocial Bullying friends were more delinquent 
and were perceived as having lower academic competence than adolescents without friends. 
Thus, having friends is not an indicator of positive adjustment in all domains. These findings 
highlight at least three points: First, we need to distinguish between different types of 
friendships at the dyadic level; second, we need to distinguish between types of roles 
individuals have in these friendships; third, complete behavioral and adjustment profiles need 
to be examined in order to better understand the links between friendships and adjustment. 
The distinction of individual roles in friendships further showed that members of a friendship 
dyad might not be indistinguishable as assumed so far (Kenny, Kashy, & Cook, 2006). Finally, 
caution is required in labeling friendships on the whole as the positive dyadic peer 
relationships.  
With respect to antipathy relationships, Study 2 showed that antipathy relationships are 
based on different combinations of types of antagonists. These results emphasize the 
dissimilarity of behavioral profiles for their role in the formation and development of 
antipathy relationships. Although Study 2 did not compare different antagonist types on 
adjustment, a further investigation confirmed differential adjustment patterns among different 
types of antagonists (Gürolu, Haselager, van Lieshout, & Scholte, 2007). Confirming 
previous research on the negative links of antipathy relationships with adjustment (Abecassis 
et al., 2002; Parker & Gamm, 2003; Schwartz, Hopmeyer-Gorman, Toblin, & Abou-ezzeddine, 
2003), adolescents with antipathy relationships were found to report more delinquent behavior 
and lower well-being and perceived to be less competent socially, emotionally, and 
academically than those without antipathy relationships. However, after distinction of different 
antipathy types and antagonists’ roles in these antipathies, the majority of antagonists did not 
differ from adolescents without antipathies on various domains of psychosocial adjustment. 
Thus, involvement in antipathy relationships is not necessarily linked to maladjustment and, as 
in the case of friendships, caution is required in labeling antipathy relationships on the whole 
as negative dyadic peer relationships. Indeed, there might be ways of dealing with antipathy 
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relationships without having adjustment problems and having antipathy relationships might be 
beneficial for the development of self-concept (Abecassis, 2003). Distinction of different types 
of antipathy relationships and antagonist types might help us in understanding the 
developmental significance of antipathy relationships. 
Taken together, these results highlight the importance of examining individual 
differences in peer relationships and how they are differentially related to psychosocial 
adjustment. Failing to distinguish between individual roles in friendships as well as in 
antipathy relationships might lead to incomplete conclusions regarding the links between 
involvement in a friendship or an antipathy and psychosocial adjustment or maladjustment, 
respectively. Furthermore, understanding links between individual roles in multiple 
friendships and antipathies, as well as in relationships across time, will further our 
understanding of developmental pathways across the life-span. Such implications will be 
discussed below. 
 
6.2 Similarity and reward in dyadic peer relationships: Perception of the self 
 
Friendships 
Examining the neural correlates of interactions with friends, Study 4 suggested reward-
related neural processes as one of the possible mechanisms that link friendships with social 
development and adjustment. These results support reinforcement theories that suggest a link 
between reward and mutual liking that forms the basis of friendships. Mutual liking between 
friends implies mutual approach, which would mean that friendships must be rewarding. The 
mechanism underlying the rewarding character of friendships might actually be similarity. 
After selecting individuals with a common ground (Hartup, 1996) as friends, recognizing 
one’s own attitudes, interests, values, or behavior in the other throughout the course of a 
friendship may provide validation of an individual’s self-concept.  
Self-concept, that is, individuals’ perceptions of their identity and who they are 
develops throughout social interactions with others. The concept of ‘looking-glass self’ 
proposed by Cooley (1902) refers to the contribution of others’ perceptions to the 
development of the self-concept. In social interactions, others’ behaviors, thoughts, and 
emotions form important sources of information on how the self is perceived. At any point of 
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the life-span, this information is used by the individual to form the concept of self. Dyadic 
peer relationships play a particularly important role in this process for several reasons. First, 
peers belong to the same developmental stage as the individual and face similar normative 
developmental tasks as the individual. Thus, one can compare oneself to the peer group to get 
feedback on coping with these developmental tasks. Second, peers form a relevant comparison 
group for norms on behaviors and attitudes (Parker & Gottman, 1989). Third, in principle peer 
relationships, especially friendships are egalitarian in nature (Hartup, 1989). Until middle 
childhood when peer relationships gain importance, parent-child relationships have been the 
most significant relationship contexts. In contrast to peer relationships, children have an 
unequal power structure and learn to be submissive and obedient in parent-child relationships. 
Of course, individual characteristics of dominance, status, and power may result also in 
asymmetric peer relationships, such as bully-victim relationships or certain types of 
friendships (Crick & Nelson, 2002). However, peer relationships in general often provide a 
relatively egalitarian context where social cognitive skills can be practiced. Due to these 
characteristics, peer relationships are likely to promote an individual’s self-concept; 
individuals simply learn about themselves and define themselves throughout their 
relationships and peer relationships play an important role in this process.  
As pointed out earlier, friendships in general have positive implications for 
development. Indeed, children with friends are found to be ‘better-off’ than those who do not 
have friends in various developmental domains, including how they feel about themselves, 
that is, self-esteem (Aboud & Mendelson, 1996; Hartup, 1996). In other words, self-esteem is 
the affective component of self-related social-cognition. Despite individual differences, 
examination of adolescents’ descriptions of self-concept in a close friendship context suggests 
that friendships indeed provide a context of mutual acceptance in which adolescents feel good 
and comfortable (Smollar & Youniss, 1982). In this manner, friendships might particularly 
foster the development of self-esteem. 
By providing validation of an individual’s self-concept, similarity of friends can be 
expected to play a salient role in making individuals feel good about themselves and thus, 
boosting self-esteem. In this manner, similarity of friends might provide a mechanism for the 
reward value of friendships, which taps at the affective component of self-concept, that is, 
self-esteem (Aboud & Mendelson, 1996). Possibly, complimentary friendships, where friends’ 
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characteristics are dissimilar but in such a way that they complement one another, do not 
contribute in similar ways to self-validation. Thus, such friendships may not be as rewarding 
as friendships based on similarity and not contribute as much to boosting the individual’s self-
esteem.  
One might also argue that, even in friendships based on complementarity, the sole 
existence of a friendship relationship might provide a source of positive reward and validation 
for the self. Hence, mere mutual liking as the basis of friendship might be what provides the 
self with reward and boost self-esteem. Results of Study 1 show that some types of friends 
such as Victimized Withdrawn or Bullying Antisocial report as many depressive symptoms 
(which correlate with low self-esteem) as those who did not have friends. Moreover, 
Withdrawn and Antisocial friendships were more often based on complementarity and might 
differ on their reward value from friendships characterized by similarity, such as Prosocial 
friendships. In other words, the question remains unanswered whether complementary 
friendships are as rewarding as those based on similarity and thus, whether they play similar 
roles in boosting self-esteem. The reward value of complementary friendships might also 
differ for the two individuals in the friendship. Friends in complementary friendships are 
likely to differ in the amount of relational provisions (such as support, instrumental aid, self-
validation) they provide or seek. The reward value of the friendship and its links with self-
esteem are, thus, likely to differ for the two friends in such friendships. It should also be noted 
that it is not possible to denote a causal relationship between self-esteem and friendships. It is 
likely that those individuals with higher self-esteem act in ways that cause others to like them 
and are more likely to engage in prosocial friendships. 
In interpreting the results of Study 4 regarding the reward value of friendships, certain 
characteristics of the examined friendships need to be kept in mind. The student wind 
orchestra forming the peer group in which the examined friendships were embedded has 
inherently positive characteristics; the behavioral results of Study 4 suggest that all peers 
within the orchestra, including the disliked ones, were perceived as being rather positive. 
Further, friendships within the orchestra are based on similarity due to common ground 
(Hartup, 1996): All members of this wind orchestra are talented musicians, definitely share an 
interest in music, presumably share music tastes, and prefer to allocate free time on a 
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particular music-based activity. All in all, friendships investigated in Study 4 are likely to be 
more prosocial friendships based on similarity of behavior as well as of self-concept.  
Such friendships within voluntary peer groups are representative for friendships in 
young adulthood and differ from friendships within school classes in middle childhood and 
adolescence. In the latter case, participation in the peer group in a classroom context is rather 
involuntary. Although friendships are voluntary relationships by definition, the common 
ground in a classroom context is mostly based on similarity of age level, whereas the common 
ground provided by an orchestra as the peer group is based on similarity in interests. Thus, 
there might be systematic differences between friendships formed within the involuntary 
classroom context and those formed within a peer group based on voluntary free-time 
activities. Such prosocial friendships between friends with similar self-concepts might have 
stronger links with reward-related processes due to self-validation and thus with higher self-
esteem. Thus, the conclusions of Study 4 might hold for certain friendships types and future 
research is necessary to investigate this point further. 
Future research needs to consider different types of friendships in examining not only 
their links with adjustment, but also the mechanisms that play a role in how friendships are 
related to adjustment. Perceptions of similar and dissimilar others have been shown to be 
related to different parts of the medial prefrontal cortex (Mitchell, Macrea, & Banaji, 2006). 
Perceptions of others assumed to be similar to the self are found to evoke more activation in 
the ventral medial prefrontal cortex, which is involved in self-referential processing and 
affective mentalizing than perceptions of dissimilar others. It is suggested that perceptions of 
dissimilar others are related to activity in dorsal parts of the medial prefrontal cortex which is 
involved in cognitive mentalizing, that is mentalizing of beliefs and knowledge rather than 
affect. Differences between brain areas involved in social interactions with similar versus 
dissimilar others might help understand differential mechanisms that might play a role in the 
role different friendship types play in adjustment. Friendships in general foster formation of 
the self-concept. Friendships characterized by similarity might be particularly related to self-
esteem, whereas complementary friendships might only contribute to defining one’s self-
concept, but be differentially related to self-esteem according to individuals’ specific roles in 
these complementary friendships. 
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Antipathies 
If friendships are rewarding due to the similarity characteristic and if antipathies are 
more often based on dissimilarity of behavioral profiles and are thus not rewarding, why 
would there be an engagement in antipathy relationships at all? The rewarding aspect of 
similarity as providing self-validation and boosting self-esteem has been mentioned. However, 
antipathy relationships might also be rewarding and support the development of the self-
concept, but in different ways.  
 Abecassis (2003) outlined four different ways in which similarity and dissimilarity of 
relationship partners might play a role in the formation of antipathy relationships. In contrast 
to the way similarity has been conceptualized so far, these four ways of being engaged in an 
antipathy relationship involve characteristics of the antagonist as well as individual’s self-
perception. The antipathy relationship can be based on similarity in which the antagonist 
possesses traits (a) that the individual also has but dislikes or (b) that the individual also has 
and likes, but the antagonist has them to a higher degree. In the case of (a), the antipathy 
relationship based on similarity might help preserve an integrated sense of self by projecting 
disliked parts of the self onto the other. In the case of (b), the antipathy relationship might 
foster self-knowledge and help the individual to strive to achieve higher. The role of similarity 
in antipathy relationships might be different than in friendships regarding the way it 
contributes to defining one’s self-concept. It is plausible that in both cases (a) and (b), 
negative feelings are involved either due to (a) (unconscious) dislike against parts of the self 
or (b) feelings of inferiority and not being good enough. Such negative aspects related to these 
relationships might reduce the reward value of the relationship. The results of Study 2 show 
that only approximately 20-25% of antipathy relationships are based on similar behavioral 
profiles of antagonists. The relatively low prevalence of behavioral similarity in antipathy 
relationships might be related to the low reward value of these relationships. These 
relationships might contribute to the formation of the individual’s self-concept, but not to 
positive self-esteem. 
Abecassis (2003) further proposed that an antipathy relationship can be characterized 
by dissimilarity when the antagonist possesses traits (c) that the individual does not have and 
dislikes or (d) that the individual does not have and would wish to have. Study 2 showed that 
the overweighing majority of antipathies are based on dissimilar profiles, with the Withdrawn-
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Antisocial combination occurring in about 40% of all antipathy relationships. The relatively 
high frequency of this particular antipathy type requires attention to the salience of 
dissimilarity in antisocial and withdrawn behavioral patterns of interaction partners in 
interpersonal relationships. It is likely that the underlying dissimilarity in behavioral profiles 
of Withdrawn versus Antisocial individuals is in submission versus dominance tendencies, 
respectively. Actually, in romantic relationships dissimilarity dominance and submission 
behaviors of partners is considered as a form of complementarity in which dissimilarity might 
attract (Markey, Funder, & Ozer, 2003). Furthermore, the behaviors of such interaction 
partners are found to reinforce one another in social interactions in certain situations. In 
similar ways, interactions between a Withdrawn and an Antisocial antagonist might attract and 
reinforce one another’s behavior and this ‘complementariness’ might contribute to the 
preservation of these relationships over time. However, in contrast to romantic relationships or 
friendships where such complementary behavior orientations of relationship partners are 
desired, in antipathy relationships such complementariness is not desired. Differences between 
friendships and romantic relationships versus antipathies might be related to the underlying 
goal orientations of the relationship partners. Beyond similarity in behavioral characteristics, 
complementary goal orientations of relationship partners (e.g., a desire to dominate the 
interaction by one partner suits the desire to be submissive of the other) might be the case in 
complementary friendships (Dryer & Horowitz, 1997). Antagonists, in contrast, might have 
dissimilar goal orientations in their interactions (e.g., a victim not wanting to be dominated by 
a bully).  
Nevertheless, as in the case of similarity of antagonists, dissimilarity in antipathy 
relationships as sketched in cases (c) and (d) above might also help define one’s self-concept 
through (de-)identification with what one is and what one is not. Moreover, in some cases 
dissimilarity in antipathies might also be rewarding and have a positive link with self-esteem. 
Interactions of an Antisocial with a Withdrawn antagonist might create a feeling of power and 
control in the former, who is more likely to dominate during their interactions. Particularly this 
feeling of power and dominance might be rewarding for many bullies interacting with rather 
reserved and withdrawn victims. However, one should not forget that antipathy relationships 
might be formed and persist even one would rather not have this relationship. This might be 
the situation for victims, in particular, who dislike bullies who pick on them continuously. 
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Victims would rather stop interacting with them and not have an antipathy relationship at all. 
However, in involuntary peer group contexts such as the classroom it may not be possible for 
victims to exit the peer group and avoid interactions with the bully. In such cases, it might be 
harder to talk about a positive reward value of the relationship. Future research is needed to 
investigate the underlying mechanisms that trigger the formation of antipathy relationships, as 
well as those that contribute to their preservation over time, and examine how rewarding these 
relationships are. In doing so, it is important to keep a person-oriented perspective and 
distinguish between different types of antipathies, as well as between similarity versus 
dissimilarity of antagonists. 
 
6.3 Perspective-taking and empathy in dyadic peer relationships: Perception of the other 
 
Friendships 
In friendships, mutual liking is the underlying affect between the relationship partners. 
Moreover, Selman’s (1980) theory outlined in Chapter 1 emphasized the role of perspective 
taking, empathy skills, and mutuality in friendships. In examining the neural correlates of 
friendships, Study 4 used a design including celebrities and peers as the two levels of 
relationship status. Individuals have relationships with peers based on enduring social 
interactions over a period of time, whereas they do not have a relationship with celebrities. In 
other words, individuals have neither past interaction histories, nor future expectations of 
interactions with celebrities (most of the time!). The lack of such interactions yields it unlikely 
that the individual’s emotions, cognitions, behaviors, and goal orientations will be influenced 
systematically by those of celebrities. The results related to the main effects of the relationship 
status yielded significant differences between interactions with celebrities versus peers.  
Results of Study 4 showed that interactions with peers were related to higher levels of 
activation in many brain areas than interactions with celebrities were. Among the brain areas 
where more activation was evoked during interactions with peers were posterior midline (e.g., 
precuneus, posterior cingulate cortex) and anterior midline regions (e.g., anterior cingulate 
cortex) as well as the posterior superior temporal sulcus (pSTS), which are shown to be the 
neural correlates of the theory of mind, that is, the ability to make inferences about the mental 
states of others (Rilling, Sanfey, Aronson, Nystrom, & Cohen, 2004). Activation in these three 
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regions are also shown to be involved in perception of familiar faces as compared to 
unfamiliar ones, that is, in retrieval of personal knowledge related to familiar individuals 
(Gobbini & Haxby, 2007). This spontaneous activation of brain areas by personally familiar 
persons compared to celebrities is possibly related to the retrieval of autobiographical memory, 
as well as the semantic knowledge of personal traits, attitudes, and goal orientations, and 
social-cognitive processing of self-referential information.  
The fact that there is greater activation related to knowledge and memory in 
interactions with personally familiar peers than with celebrities is not surprising. Besides, 
there is also higher levels of spontaneous activation related to mentalizing the other’s state of 
mind, including thoughts, behaviors, emotions, and goal orientations when individuals interact 
with peers than with celebrities. These results emphasize the distinct role of mutuality and 
perspective-taking in social interactions within relationships. The mutual interdependence in 
social interactions with relationship partners might promote spontaneous perspective-taking 
skills through the need to read the other’s mind in these interactions. Such activations might be 
absent during interactions with those with whom there is no interaction history or future 
expectations of interactions (as with celebrities). As mutual interdependence develops through 
time over social interactions, spontaneous activations in areas related to perspective taking and 
theory of mind might be related to this development in relationships. This interpretation is also 
in line with the idea that interpersonal relationships in turn promote general social cognitive 
skills such as perspective taking. Along these lines, brain areas involved in perception of 
personally familiar individuals compared to celebrities seem to tap cognitive processes related 
to perspective taking and not involve affective components of perspective-taking. Thus, peer 
relationships in general support perception of others by fostering social-cognitive processes 
such as perspective taking. 
Friendships might differ from other mutual peer relationships in their particular role in 
the development of empathy-related skills. In addition to the cognitive aspects that overlap 
with perspective-taking skills, empathy has an affective component related to the ability to 
mirror the emotions felt by the interaction partner (Erwin, 1993). Activations related to self-
referential mentalizing and theory of mind seem to be common for all peer relationships, 
whereas friendships seem to be related particularly to empathy skills. This affective 
component of interactions with friends is also evident from their links with neural activation in 
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emotion related brain areas such as the amygdala. In this manner, results of Study 4 indicate 
support for a distinction between relationships in general relating to social cognitive skills 
such as perspective-taking and friendships in particular relating to affective components of 
perspective taking such as empathy. These results also lend support for the particular role of 
friendships within peer relationships in fostering self-esteem. Peer relationships in general 
might contribute to the development of an individual’s self-concept through their links with 
increasing perspective-taking skills or vice versa. The affective component of friendships in 
particular might be related to their rewarding value and positive links with self-esteem.  
As outlined above, the particular characteristics of the friendships within the orchestra 
context should once again be kept in mind in interpreting results of Study 4 regarding the role 
of empathy in friendships. It is possible that friendships based on similarity foster empathy-
related skills by higher levels of self-recognition more than complementary friendships do. 
Within complimentary friendships it is also possible to distinguish between friends’ roles and 
empathy-related skills. For example, prosocial friends who provide support for victimized 
friends might practice perspective-taking skills, whereas this may not hold for victimized 
friends who are receivers of support in the friendship. In short, similarity versus 
complementary characteristics of friendships can play a role in the links between friendship 
and affective components of social-cognitive skills such as empathy. 
 
Antipathies 
Unfortunately, the positive characteristic of the peer group employed in Study 4 does 
not allow conclusions regarding the specific neural correlates of mutual antipathy relationships. 
Future research should aim to incorporate peer groups where antipathies are more common 
than in a peer group based on voluntary free-time activities. Peer group contexts with 
involuntary characteristics such as the classroom or the work place seem to be better 
candidates for examining antipathy relationships. It can be expected that antipathy 
relationships are related to general social-cognitive abilities such as perspective-taking, but do 
not necessarily foster empathy-related skills. Wanting to forecast or avoid interactions with an 
antagonist might require practice of social-cognitive skills, but mutual dislike between 
antagonists might be a source of low motivation in practicing empathy-related skills by 
understanding the affective components of perceptions of others.  
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6.4 Development of dyadic peer relationships 
 The longitudinal examination of friendship patterns in Study 3 focuses on the 
consistency in friendship contexts. An important characteristic of this study was the focus on 
different friendships over time. The results showed that when adolescents engage in different 
friendships over time, there is considerable consistency in their friends’ behavior. This 
consistency is even stronger for bullying and withdrawn behavior of friends, as demonstrated 
by direct links between two different friends’ behavior in early adolescence and in middle 
adolescence three years later. Several implications of these results are outlined in Chapter 4. 
Here, further emphasis will be provided on its implications regarding the development of 
dyadic relationships in a broader sense. 
The underlying process in this consistency of friendship patterns across time might be 
related to the behavioral profiles of adolescents and their relationship partners. Individuals 
might develop certain behavioral patterns in relationship contexts and the more they 
experience certain dyadic interaction patterns, the more they might be likely to follow similar 
interaction patterns across different contexts. In this manner, individuals actually develop 
certain behavioral interaction tendencies that they tend to repeat across time and relationship 
contexts. Over time, such behavioral tendencies of individuals displayed across contexts are 
referred to as personality characteristics (McCrae & Costa, 1989). Continuities across 
relationship contexts might be related to continuity in personality development. Beyond 
biological influences, the social environment plays a significant role in personality 
development. Interactions with significant relationship partners throughout the life-span, such 
as parents, peers, and romantic partners, might be shaped by individuals’ behavioral profiles 
and shape them in return. Among the big-five personality dimensions, peer-relationships 
might particularly play a role in the development of agreeableness and emotional stability. 
Whereas social-cognitive skills such as perspective-taking might relate to agreeableness 
characteristics of individuals, the affective component of social-cognition tapped by self-
esteem might be linked to emotional-stability as a personality trait. A better understanding of 
continuities in dyadic relationship contexts is necessary and advances in this field shall 
contribute significantly to understanding personality development (Furman, 1993). 
Attachment theory provides examples of continuity in attachment styles over time and 
across relationships (e.g., Hazan & Shaver, 1987). This attachment framework suggests that 
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children develop internal working models within the context of parent-child relationships and 
these models shape their peer and romantic relationships later on. Other research focuses on 
different aspects of parent-child relationships such as relationship quality, parenting styles, 
parental behavior, or parental characteristics (Sherman, de Vries, & Lansford, 2000).  
Another framework for understanding continuities in relationships across the life-span 
is suggested by Sullivan’s (1953) model of socioemotional development. This model situates 
friendships in a broader context of emerging needs across the life-span and points out the key 
relationships that serve to satisfy these needs in subsequent developmental stages. Briefly 
outlined, Sullivan’s theory proposes that in infancy (0-2 years) the main need for tenderness is 
provided by the parents. In childhood (2-6 years), the need for companionship emerges and 
parents remain as the main provider for this need. In the juvenile era (6-9 years), the peer 
group plays an important role in fulfilling the need for acceptance. During preadolescence (9-
12 years), same-sex dyadic friendships emerge as providers of the need for intimacy. Finally, 
during early adolescence, the need for sexuality emerges, which is provided by the romantic 
partner.  
Emerging needs of each developmental stage in Sullivan’s theory require the 
development of various social cognitive skills and are further related to the development of 
behavioral tendencies. In other words, Sullivan suggests that the key relationships that play an 
important role in each stage provide individuals with the context in which they acquire 
particular interpersonal competencies throughout their social interactions. For example, the 
satisfaction of the need for tenderness during infancy can be related to the development of 
attachment styles that are outlined in detail in Bowlby’s attachment theory (1969). Same-sex 
friendships of the preadolescence era particularly provide a framework for social cognitive 
development such as abilities related to cooperation, mutual respect, and empathy (Smollar & 
Youniss, 1982). This theory suggests continuity from initial parent-child attachments to 
intimate friendships and romantic relationships, which might lie in the common elements 
related to intimacy, mutuality, and support across parent-child, friendship, and romantic 
relationships (Sharabany, 1994). The skills that are developed in one developmental stage are 
further used in relationships that are central to the proceeding stages. As suggested previously, 
friendships might contribute particularly to the development of social-cognitive skills with an 
affective component such as empathy. Dyadic peer relationships might in this manner 
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contribute to the development of proceeding relationships such as romantic relationships and 
parenting skills. Further, individual differences in friendship characteristics might help 
understand individual development in other relationship contexts. For example, prosocial 
friendships based on similarity might foster empathy-skills, which would be expected to 
contribute to higher relationship quality with romantic partners and with children as parents. 
From a life-span perspective that views development as a life-long adaptive process, 
dyadic relationships in general can be seen as providing individuals with significant contexts 
for continuity as well as change. Accordingly, besides longitudinal continuity, it is possible to 
find consistencies across other significant relationships at one point in time, such as those with 
siblings, grandparents, extended family members, as well as antipathy relationships. 
Examination of individuals’ roles in simultaneous relationships might help understand such 
continuities. For example, a Bullying Antisocial friend might also engage in antipathy 
relationships as an Antisocial antagonist; a Victimized Withdrawn friend might be more likely 
to be a Withdrawn antagonist; a High Prosocial friend might be a Prosocial antagonist. Such 
patterns across peer relationships might be related to similar roles across other dyadic 
relationships, such as a Bullying Antisocial friend, victimizing his/her sibling or parents within 
the family context (Pepler, Corter, & Abramovitch, 1982). Such cross-sectional consistency in 
roles in relationships is furthermore supported by the examination of adolescents’ friendship 
networks at one point in time (Gürolu, van Lieshout, & Haselager, 2005). That is, when early 
as well as middle adolescents have multiple friendships, all their friendships tend to be of the 
same type as well as their role in these similar friendships. These results suggest that 
adolescents function in the same way and take part in similar dyadic friendship contexts cross-
sectionally as well.  
Furthermore, these patterns of continuities might be differentially related to adjustment 
patterns. Early adolescents who were classified as Bullying Antisocial friends in three 
different friendships were found to be perceived as less academically competent three years 
later in adolescence than those who were a Bullying Antisocial friend in a single friendship 
only (Gürolu et al., 2005). Thus, a comprehensive picture of individuals’ roles in multiple 
relationships will help us gain a better understanding of patterns of development across 
various developmental domains. 
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6.5 Limitations and future directions 
In conclusion, this thesis aimed to gain more insight into the development of dyadic 
peer relationships. The four empirical studies presented here yielded interesting findings that 
advance our knowledge on one of the most salient contexts for social, emotional, and 
cognitive development throughout middle childhood and adolescence. However, the 
limitations noted in the discussion sections of each study should not go unnoticed. First, 
Studies 1, 2, and 4 are based on cross-sectional research. The findings of cross-sectional 
studies do not allow us to make causal conclusions, which require longitudinal designs. The 
findings of these cross-sectional studies provide us with valuable directions for designing 
future longitudinal studies, which are crucial for a more comprehensive understanding of the 
development of peer relationships.  
Second, Studies 1, 2, and 3 focus on self- and peer-reported behavioral characteristics 
of individuals and dyads. Future research should aim to combine this information with (a) 
observations of behavior as well as with (b) other indices of individual and (c) dyadic 
functioning. Observations of actual interactions with peers may provide information that is not 
influenced by peers’ judgments of behavior. Similarity or complementarity of friends or 
antagonists on individual psychosocial measures, such as externalizing and internalizing 
problem behaviors, or on interests and values might be relevant to understanding the 
development of peer relationships, especially in adolescence. Measures such as relationship 
quality, frequency of conflicts, or conflict resolution are also necessary to fully understand 
dyadic functioning.  
Third, the assumption of independence of sampling units required us to discard 
individuals with multiple memberships in dyads from the analyses. Future research needs to 
further examine individuals’ roles across multiple friendships and multiple antipathies. As 
further noted above, the issue of consistency in individuals’ roles across different relationships 
such as friendships and antipathies leads to interesting research questions regarding individual 
development in context. Furthermore, Studies 1, 2, and 3 have focused on peer relationships in 
the classroom context, which have different characteristics than those in other contexts such as 
free-time activities outside the school as employed in Study 4. The characteristics of the peer 
groups need to be kept in mind in interpreting the findings presented here. 
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Fourth, the conclusions of the neuroimaging study conducted here might not be 
generalizable for all peer relationships in childhood and adolescence. This innovative study 
paves the road for future research on the neural correlates of peer relationships, which should 
focus on their links with individual differences in peer relationships and their development 
across the life-span. 
Finally, there is a need to focus on theoretical issues regarding the role of peer 
relationships in social and emotional development. This thesis has highlighted the relevance of 
individual differences in similarity versus complementarity/dissimilarity of friendships and 
antipathies in social-cognitive and emotional development. In this manner, the results 
presented here offer directions for future research aimed at formulating a comprehensive 
theory of dyadic peer relationships that encompasses friendships as well as antipathies.  
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The main goal of the present research project was to explore the development of dyadic 
peer relationships. To this end, four empirical studies were conducted. Three of them focused 
on mutual friendships and one on mutual antipathies. A mutual friendship denotes two peers 
who nominate each other as a ‘friend’; a mutual antipathy refers to two peers who nominate 
one another as ‘someone I do not like at all’. In the following paragraphs, first, an overview of 
the sample used in Studies 1, 2, and 3 will be provided. Then, the main findings and 
conclusions of each of the four studies presented in Chapters 2, 3, 4, and 5 of this thesis will 
be summarized. Finally, the main conclusions based on the findings across the four studies 
will be briefly outlined. 
Studies 1, 2, and 3 are based on data from Waves 3 and 4 of the Nijmegen 
Longitudinal Study of Peer Relationships. The first wave of this project concerned a total of 
231 boys from 54 kindergarten and 43 first-grade classrooms in the Nijmegen-Arnhem area of 
the Netherlands. In Waves 3 and 4, five and eight years after the initial data collection, 
respectively, all classmates of the target boys were included in the study also, yielding two 
large cross-sectional samples. Studies 1 and 2 are based on these cross-sectional samples of 
Wave 3 and Wave 4, consisting of 2518 participants (47% girls) and 3333 participants (43% 
girls), respectively. The average age of the participants was 11 years in Wave 3 and 14 years 
in Wave 4. Between Waves 3 and 4, participants transitioned from elementary to secondary 
school. There were 540 students who participated in both Wave 3 and Wave 4. This includes 
165 of the original 231 boys, plus 375 new students who were classmates of the target boys in 
Wave 3 and Wave 4 as well. This longitudinal sample formed the participants of Study 3.  
 
Study 1 presented in Chapter 2 concerned friendships and psychosocial adjustment in early 
adolescence (Wave 3) and middle adolescence (Wave 4). This study addressed several 
important issues. First, individual scores of friends on five behavioral measures (peer-reported 
prosocial, antisocial, and withdrawn behavior and self-reported bullying and victimization) 
were used to compute mean and discrepancy scores of friendships at the dyadic level, which 
were then used to distinguish between types of friendship dyads using cluster analysis. At the 
dyadic level, the results yielded three types of friendship dyads in both age groups, namely 
Prosocial, Antisocial, and Withdrawn friendships. Second, using cluster analyses at the 
individual level, two types of friends in each of the three types of friendships were further 
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identified. This yielded a total of six different types of friend roles in friendships: High and 
Less Prosocial friends in Prosocial friendships, Antisocial and Bullying Antisocial friends in 
Antisocial friendships, and Prosocial Withdrawn and Victimized Withdrawn friends in 
Withdrawn friendships. Examination of the combination of friend types in friendship dyads 
showed that Prosocial friendships were characterized by similarity of friends: more than half 
of the Prosocial friendships were between either two High Prosocial or two Less Prosocial 
friends. In contrast, Antisocial and Withdrawn friendships were more often characterized by 
complementarity: approximately half of the Antisocial friendships were between a Bullying 
Antisocial and an Antisocial friend and about half of the Withdrawn friendships consisted of 
one Victimized Withdrawn and one Prosocial Withdrawn friend. 
Finally, the psychosocial adjustment of different types of friends was examined. In this 
final analysis, the six friend types were also compared to the participants who do not have 
friendships on various adjustment measures such as depressive symptoms in early adolescence 
and psychological well-being, delinquent behavior, and peer-reported academic, social, and 
emotional competence in middle adolescence. Although adolescents with friends were better 
adjusted on all psychosocial adjustment measures, when friend types were distinguished, some 
types of friends did not differ from those adolescents who did not have mutual friendships. For 
example, Victimized Withdrawn and Bullying Antisocial friends were as depressed as early 
adolescents without friends. In middle adolescence, Antisocial friends were as delinquent as 
those without friends and both Antisocial and Prosocial friends reported as much addictive 
behaviors as adolescents without friends. Bullying Antisocial adolescents reported the highest 
levels of delinquency and addictive behaviors. Further, adolescents without friends were 
perceived to be as achievement oriented as Antisocial friends, as sociable and self-confident as 
High Prosocial friends, and equally emotional and nervous as Prosocial Withdrawn friends. 
In short, the results of this study emphasize at least two important issues related to 
friendship. First, this study points out the role of complementarity in friendships. Although 
similarity has been seen as a salient characteristic of friendships in general, the present study 
showed that this might not hold for all friendships. Indeed, friendship types not only differ on 
dyadic behavioral profiles, but also on similarity: certain types of friendships are characterized 
by complementarity of behavioral profiles of the two friends rather than similarity. Second, 
the results emphasize that caution should be exercised with making broad developmental 
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judgments with regard to heterogeneous groups of individuals. A differentiation of the types of 
friendships and of the two individuals within friendships yielded a finer grained picture of 
individual differences in friendships. Such individual differences are lost when adolescents are 
simply subsumed under the umbrella of “having a friend or not”. That is, comparison of 
individuals without friends with a heterogeneous sample of individuals with friends may lead 
us to conclude that the former are not very well adjusted while this is not consistently the case. 
 
Study 2 presented in Chapter 3 examined the heterogeneity of mutual antipathy relationships 
by investigating the role of individual behavioral profiles of the two antagonists in an 
antipathy relationship. Similar to the study in Chapter 2, this study also took a person-oriented 
perspective with a focus on behavioral characteristics in examining antipathies. However, a 
different design was used here. First, across the whole sample, various types of individuals 
were distinguished based on their behavioral profiles. This was done by conducting cluster 
analyses on the same five aspects of social behavior as in Study 1, namely antisocial, prosocial 
and withdrawn behavior, bullying, and victimization, in both early adolescence (Wave 3) and 
middle adolescence (Wave 4). Results yielded three types of individuals in each age group, 
namely Prosocial, Antisocial, and Withdrawn. Approximately half of the early adolescents 
were categorized as Prosocial and this percentage was somewhat lower in middle adolescence. 
There were significantly more middle adolescents classified as Antisocial than early 
adolescents.  
Second, at the dyadic level, combinations of these types involved in antipathy 
relationships were examined. Prevalence analysis of the six possible combinations of types of 
individuals in mutual antipathy dyads yielded antipathy dyad types. More than two-thirds of 
the antipathy dyads involved different types of antagonists which supported the contention that 
dissimilarity is linked to the dislike that underlies mutual antipathy relationships.  The results 
of this study highlighted the role of dissimilarity with respect to behavioral profiles of 
individuals in antipathy relationships. Further longitudinal investigation is necessary to 
determine if this behavioral dissimilarity is indeed a trigger for the formation of mutual 
antipathies.  
There was a particularly high prevalence of the Antisocial-Withdrawn antipathy dyad 
type: about 40% of all mutual antipathy relationships in both age groups involved a 
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Withdrawn and an Antisocial peer. Moreover, this combination occurred more often than 
would be expected by chance. Social interactions of Antisocial peers may be to a large degree 
displays of approach and dominance, whereas interactions of Withdrawn peers are largely 
inhibited and possibly signs of social incompetence. These two types of individuals may 
experience a lack of fit when the Antisocial peers’ initiations of social interaction, which are 
not necessarily positive, are not reciprocated or, conversely, when Withdrawn peers may 
perceive the approach as intimidating or threatening. Such behavioral mismatches may 
develop -- when sufficiently frequent or marked -- into a mutual antipathy relationship.  
In short, this study clearly showed the systematic behavioral heterogeneity of mutual 
antipathies in early and middle adolescence. As much as it is possible that initial dissimilarity 
among peers is a trigger for further mutual dislike, interactions between peers may proceed in 
ways that increase small discrepancies that initially exist:  Mutual dislike may result in higher 
behavioral discrepancy over time. Future research needs to focus on the role of dissimilarity 
on the formation, maintenance and progress of, especially negative, peer relationships and the 
role of antipathy relationships in social and emotional development of children and 
adolescents. 
 
Study 3 presented in Chapter 4 aimed to explore the consistency in friendship characteristics 
across different friendships over time. To this purpose, this study examined the prediction of 
the behavioral characteristics of new friends that adolescents formed after the transition from 
primary to secondary education. The study design included a group of target participants and 
two of their friends, one in early adolescence (Friend 1 in Wave 3, referred to as Time 1) and a 
different one in middle adolescence (Friend 2 in Wave 4, referred to as Time 2). From 540 
longitudinal participants, only those with at least one mutual same-sex friendship at both time 
points were included in this study, resulting in a sample size of 322 target participants. This 
sample, however, included violations of the assumption of the independence of sampling units 
because a target or his/her friend could be involved in multiple friendships. Using a computer 
program, ten random subsamples were generated where each target and his/her two friends 
appeared in one dyad only. The results reported in this study are based on these ten random 
subsamples, which ranged in size from 195 to 205 target participants (out of 322) with two 
friends. On average across subsamples, 59% of the targets were boys.  
Summary 
 
 149 
Five behavioral constructs were measured of the participants and their two friends and 
used in two separate structural equation models. Model 1 included peer-reported antisocial, 
prosocial, and withdrawn behavior. Model 2 tested self-reported bullying and victimization. 
The main goal was to examine the predictors of the behavioral characteristics of the 
participants’ new friends at Time 2 (i.e., Friend 2). Because the design included two different 
friends at Time 1 and Time 2, we were able to exclude explanations related to the stability of 
the same friendships over time, such as socialization effects. Instead, we focused on two sets 
of predictors: (i) target adolescents’ own behaviors in early adolescence and (ii) the behaviors 
of their friends in early adolescence (i.e., Friend 1).  
The results supported the hypothesis on cross-sectional similarity of friends for all five 
behavioral characteristics and partially supported the hypothesis on the stability of behavior of 
the target for all behavioral characteristics except for prosocial behavior. Thus, indirect 
evidence was found for consistency of friends’ behavior across friendships in all measures, 
except prosocial behavior. The hypothesis that target’s and friend’s behavior at Time 1 would 
predict friend’s behavior at Time 2 was supported for bullying and withdrawn behavior, 
yielding direct evidence for consistency of bullying and withdrawn behavior of friends. This 
consistency in friendship characteristics across three years in adolescence including a school 
transition has several implications. First, these results support selection effects in friendship 
similarity. Second, consistency in friends’ characteristics across different friendships might be 
related to the stability in individuals’ roles in friendships, especially for those with extreme 
behavioral profiles. This perspective on stability in relationships might also provide us with 
mechanisms to better understand homophily in friendships. Third, the consistency of friends’ 
characteristics or roles as friends might indicate consistency in other dyadic interactions, such 
as parent-child, sibling, or romantic relationships. Future research is needed to determine the 
extent of these cross-relationship patterns. Finally, individual behavioral patterns in multiple 
friendships might be related to various adjustment outcomes. Stability in roles in different 
friendships over time might also indicate consistency across multiple friendships at a single 
time point, which might be related to intensified adjustment outcomes. 
 
Study 4 presented in Chapter 5 aimed to investigate the neural correlates of social interactions 
with friends. In this study, we tested the hypothesis that the interaction with friends is 
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associated with specific activity increases in brain areas known to be involved in interpersonal 
phenomena, such as empathy, and in reward expectancy. A complete student wind orchestra 
formed the peer group in young adulthood for this study. The first assessment point involved 
56 (64% females) of the total of 58 orchestra members who filled out questionnaires and 
provided information on the dyadic relationships among the orchestra members. During this 
first assessment, the participants were asked to nominate their friends and rate all orchestra 
members on a 5-point scale ranging from (1) do not like at all, to (3) neutral, and to (5) like 
very much. The second and third assessment points involved 31 orchestra members who were 
selected based on high and long-term involvement with the orchestra and eligibility to take 
part in a functional magnetic resonance imaging (fMRI) scan. Imaging data from 28 
participants (71% females) was usable. The mean age of the participants was 23. 
During the third assessment, using functional magnetic resonance imaging (fMRI), 
neural activity was assessed in a social interaction simulation task, implementing the factors 
‘type of relationship’ (peers vs. familiar celebrities vs. objects) and ‘emotional valence’ 
(positive (liked), negative (disliked), and neutral (neither liked nor disliked)). The social 
interaction simulation task required the participants to imagine that they are in a room where 
they see a stimulus ahead of them (i.e., a peer, an object, or a celebrity) and to approach the 
stimulus, to avoid it, or to remain neutral. In this design, all stimuli were selected individually 
for each of the 28 participants. During the second assessment session, participants had been 
asked to nominate the most and least liked peers from the orchestra and to rate 53 objects and 
74 celebrities on a 5-point scale ranging from (1) do not like at all, to (3) neutral, and to (5) 
like very much. For each participant, the most characteristic six stimuli per condition were 
selected. Positive stimuli (i.e., objects and celebrities) were rated with 4 or 5, negative stimuli 
were rated with 1 or 2 and neutral stimuli were rated with 3.  The positive and negative peer 
stimuli were based, respectively, on the most and least liked six peer nominations obtained 
from the participant during the second assessment session. The positive peer nominations were 
considered to be the ‘friends’. Neutral peer stimuli were selected among the peers rated by the 
participant as neutral (3) during the first assessment.  
Behavioral results confirmed the expectations in the sense that the participants 
approached positive stimuli more often than they approached neutral, which were also more 
often approached than negative stimuli. Moreover, peers were more often approached than 
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objects, which were also more often approached than celebrities. The factor level of ‘objects’ 
was included as an additional control condition in the experimental design and was not further 
relevant for the purposes of this report. Therefore, the imaging results concerned analyses 
regarding the remaining two ‘type of relationship’ factor levels, namely peers and celebrities. 
Imaging results revealed that, compared to celebrities, peers evoked a significantly 
higher level of activation in the posterior and anterior midline regions, lateral temporal regions, 
medial temporal lobe, prefrontal cortex, and subcortical regions such as nucleus accumbens, 
thalamus, and hypothalamus. These results are in line with other findings on brain activation 
related to retrieval of person knowledge during face perception, theory of mind, social 
cognition and self-related processing, and social and emotional attachment evoked by 
personally familiar faces. Further, interaction effects in three regions of particular interest 
showed selectively stronger activation when subjects interacted with their friends than with 
other peers and celebrities: the amygdala and hippocampus, the nucleus accumbens and the 
ventro-medial prefrontal cortex. Each of these brain structures has been linked to both 
empathy and emotion regulation and reward processing. 
Activations of the neural circuitry revealed here have been related to empathy and 
emotion regulation and its damage or dysfunction has been linked with an increased 
inclination to failure of emotion regulation, impulsive aggression and violence. This neural 
circuit might form the link between positive prosocial development and friendships 
experienced throughout childhood and adolescence. Reward processing is crucial for mood 
regulation through maintenance of behaviors that elicit pleasure and positive feelings and both 
acute stress and depression are related to altered reward responsiveness. Neuroimaging studies 
in humans have further shown that impairment of the brain reward system is related to mood 
disorders like major depression. Thus, by revealing the neural correlates of social interactions 
with friends, these results may have offered initial insight in the mechanism accounting for the 
fundamental role that friends play in positive social development and avoidance of mental 
disorders like depression.  
 
Taken together, these studies highlight several important issues related to the development of 
peer relationships. First, results of Studies 1 and 2 emphasized the importance of examining 
individual differences in peer relationships and how they are differentially related to 
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psychosocial adjustment. Failing to distinguish between individual roles in friendships as well 
as in antipathy relationships might lead to incomplete conclusions regarding the links between 
involvement in a friendship or an antipathy and psychosocial adjustment or maladjustment, 
respectively.  
Second, Study 4 pointed out the role of reward-related processes in interactions with 
friends and suggests their role in linking friendships with adjustment. Similarity of friends 
might be the mechanism that renders friendships rewarding experiences. Recognizing one’s 
own attitudes, interests, values, or behavior in the other might provide self-validation. In this 
manner, friendships might contribute to positive self-esteem. Future research needs to 
investigate whether complementary friendships are as rewarding and contribute in similar 
ways to self-esteem as friendships based on similarity. Antipathy relationships, which are 
more often characterized by behavioral dissimilarity, might contribute to the development of 
the self-concept by (de)identification with the antagonists. However, they are less likely to be 
rewarding relationships and might not be positively linked with self-esteem. Similarity and 
complementarity characteristics of relationships might provide us with further mechanisms in 
which relationships are differentially related to adjustment. 
Third, the findings of Study 4 demonstrated links between empathy-related neural 
activation in interactions with friends. The results further showed that peer relationships in 
general tap brain areas related to social-cognitive skills such as perspective-taking, whereas 
friendships seem to be particularly related to more affective aspects such as empathy. These 
findings further indicate the role of peer relationships in general in the development of self-
concept and of friendships in self-esteem in particular. 
Finally, results of Study 3 emphasize the significance of consistency in friendship 
contexts across adolescence. These findings highlight individual behavioral patterns of 
consistency across time and contexts. Future research needs to examine individual roles in 
multiple relationships both cross-sectionally (e.g., consistency of roles across multiple 
friendships and antipathies) and longitudinally (e.g., consistency of roles across friendships 
and romantic relationships) to gain a better understanding of individual social emotional, and 
cognitive development. 
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Nederlandse samenvatting 
Het exploreren van de ontwikkeling van dyadische relaties tussen leeftijdgenoten (in 
deze samenvatting ook aangeduid met de technische term ‘peers’) vormde de centrale 
doelstelling van dit proefschrift. Om dit doel te bereiken zijn vier empirische studies 
uitgevoerd: Drie studies betroffen wederkerige vriendschappen en één ging over wederkerige 
antipathieën. Als twee leeftijdgenoten elkaar als ‘vriend’ aanwijzen, is dat een wederkerige 
vriendschap; als twee leeftijdgenoten elkaar nomineren als ‘iemand die ik helemaal niet aardig 
vind’, spreken we van een wederkerige antipathie. In de volgende alinea’s staat eerst een 
overzicht van de steekproeven van de studies 1, 2, en 3. Daarna volgt een samenvatting van de 
belangrijkste bevindingen en conclusies van elk van de vier studies in de hoofdstukken 2, 3, 4, 
en 5 van dit proefschrift. Deze samenvatting besluit met de belangrijkste conclusies die uit de 
bevindingen van de vier studies getrokken kunnen worden. 
 De deelnemers aan de meetrondes 3 en 4 van de Nijmegen Longitudinal Study of Peer 
Relationships vormden de steekproeven van de studies 1, 2, en 3. In de eerste meetronde van 
dit project waren 231 jongens betrokken uit 54 groepen 1 en 2 en uit 43 groepen 3 van 
basisscholen uit de omgeving van Nijmegen en Arnhem. In de meetrondes 3 en 4 -- 
respectievelijk vijf en acht jaren na de eerste meetronde -- werden behalve de oorspronkelijk 
deelnemende jongens ook al hun klasgenoten in het onderzoek betrokken; zo vormden de 
meetrondes 3 en 4 twee grote cross-sectionele steekproeven. De studies 1 en 2 zijn gebaseerd 
op deze beide cross-sectionele steekproeven van 2518 deelnemers (47% meisjes) in meetronde 
3 en 3333 deelnemers (43% meisjes) in meetronde 4. De gemiddelde leeftijd van de 
deelnemers was 11 jaar in meetronde 3 en 14 jaar in meetronde 4. Tussen de twee meetrondes 
zijn de deelnemers van de basisschool naar het voortgezet onderwijs gegaan. Er waren in 
totaal 540 leerlingen die in beide meetrondes 3 en 4 deelgenomen hebben. Dit zijn 165 van de 
oorspronkelijke 231 jongens, plus 375 leerlingen die zowel in meetronde 3 als in meetronde 4 
klasgenoten van de oorspronkelijk deelnemende jongens waren. Deze longitudinale steekproef 
van 540 deelnemers nam deel aan het onderzoek in Studie 3. 
 
Studie 1 (in Hoofdstuk 2) gaat over vriendschappen en psychosociaal functioneren in de 
vroege (Meetronde 3) en midden adolescentiejaren (Meetronde 4). Deze studie stelde een 
aantal belangrijke problemen aan de orde. Ten eerste, met behulp van cluster analyses werden 
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verschillende soorten vriendschappen onderscheiden. De cluster analyses maakten gebruik van 
twee typen scores van een dyade, namelijk de gemiddelde score over de beide personen en de 
discrepantie- of verschilscore tussen de beide personen die een dyade vormen. De gemiddelde 
en discrepantiescores voor vriendschapsdyaden werden berekend op basis van de individuele 
scores van beide vrienden op vijf gedragsmaten (‘peer’-beoordelingen van prosociaal, 
antisociaal, en teruggetrokken gedrag en zelfbeoordelingen van pesten en victimizatie). Met de 
clusteranalyses werden bij beide leeftijdsgroepen drie typen vriendschappen onderscheiden, 
namelijk Prosociaal, Antisociaal, en Teruggetrokken vriendschappen. Ten tweede, binnen elke 
van de drie vriendschapstypen werden op het individuele niveau twee typen vrienden 
geïdentificeerd. Dit resulteerde in zes typen vriendrollen binnen vriendschappen: Hoog en 
Laag Prosociale vrienden binnen de Prosociale vriendschappen; Antisociale en Antisociale 
Pester vrienden binnen de Antisociale vriendschappen; en Prosociale Teruggetrokken en 
Teruggetrokken Slachtoffer vrienden binnen Teruggetrokken vriendschappen. Verder 
onderzoek naar de combinatie van vriendtypen in vriendschapsdyaden liet zien dat onderlinge 
gelijkenis van beide vrienden (similarity) kenmerkend is voor Prosociale vriendschappen: 
Meer dan de helft van de vriendschappen bestonden uit twee Hoog Prosociale of twee Laag 
Prosociale vrienden. Antisociaal en Teruggetrokken vriendschappen werden evenwel vaker 
gekenmerkt door complementariteit, dat wil zeggen, beide vrienden vulden elkaar aan: 
Ongeveer de helft van Antisociale vriendschappen combineerde een Antisociale Pester 
vriend/in met een Antisociale vriend/in en ongeveer de helft van de Teruggetrokken 
vriendschappen bestond uit een Teruggetrokken Slachtoffer vriend/in en een Prosociale 
Teruggetrokken vriend/in.  
 Ten slotte werd het psychosociaal functioneren van de verschillende vriendtypen 
onderzocht. Daarvoor werden de zes vriendtypen vergeleken met de deelnemers die geen 
wederkerige vriendschap hadden; ze werden vergeleken op verschillende functioneringsmaten 
zoals depressieve symptomen in de vroege adolescentie en psychologisch welbevinden, 
delinquent gedrag, en ‘peer’-beoordelingen van academische, sociale, en emotionele 
competentie in de midden adolescentiejaren. Zoals in eerder onderzoek was vastgesteld, 
functioneerden adolescenten met vrienden over het algemeen beter dan adolescenten zonder 
vrienden op de onderzochte psychosociale functioneringsmaten; maar als diverse vriendtypen 
werden onderscheiden, verschilden sommige vriendtypen niet van adolescenten zonder 
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vriendschappen. Bijvoorbeeld, Teruggetrokken Slachtoffer vrienden en Antisociale Pester 
vrienden waren even depressief als vroeg adolescenten zonder vrienden. In de midden 
adolescentiejaren waren Antisociale vrienden even delinquent als adolescenten zonder 
vrienden en zowel Antisociale als Prosociale vrienden rapporteerden evenveel 
verslavingsgedrag als adolescenten zonder vrienden. Antisociale Pester vrienden 
rapporteerden de hoogste niveaus van delinquent- en verslavingsgedrag. Bovendien 
oordeelden klasgenoten dat leerlingen zonder vrienden even prestatie-georiënteerd waren als 
Antisociale vrienden; even sociaal competent als Hoog Prosociale vrienden; en even 
emotioneel competent als Prosociaal Teruggetrokken vrienden. 
 Kortom, de resultaten van deze studie benadrukken ten minste twee belangrijke punten 
over vriendschappen. Ten eerste, het onderzoek laat de rol van complementariteit binnen 
vriendschappen zien. Terwijl onderlinge gelijkenis (similarity) tussen vrienden over het 
algemeen als een typisch kenmerk van vriendschappen wordt beschouwd, laat dit onderzoek 
laat zien dat dat niet op gaat voor alle vriendschappen. Vriendschappen verschillen onderling 
niet alleen in dyadische gedragsprofielen, maar ook in de mate van onderlinge gelijkenis 
tussen vrienden: Bepaalde typen vriendschappen worden eerder gekenmerkt door 
complementariteit van gedragsprofielen van beide vrienden dan door onderlinge gelijkenis. 
Ten tweede, de resultaten benadrukken dat we voorzichtig moeten zijn met het trekken van 
algemene conclusies over de ontwikkeling van heterogene groepen individuen. Differentiatie 
van typen vriendschappen evenals de twee vriendtypen binnen vriendschappen, biedt een meer 
verfijnd beeld van individuele verschillen in vriendschappen. Zulke individuele verschillen 
verdwijnen als adolescenten worden ingedeeld in grove categorieën zoals ‘hij/zij heeft wél of 
géén vriend/in’. Met andere woorden, door het vergelijken van adolescenten zónder vrienden 
met de heterogene groep mét vrienden zouden we kunnen concluderen dat die met vrienden 
beter functioneren dan degenen zonder, wat niet het altijd geval is. 
 
Studie 2 (in Hoofdstuk 3) onderzocht de heterogeniteit in wederkerige antipathieën door het 
vergelijken van de individuele gedragsprofielen van de twee antagonisten binnen een 
antipathierelatie. Evenals de studie in Hoofdstuk 2, deze studie heeft ook een 
persoonsgeoriënteerd perspectief met de nadruk op gedragsprofielen in antipathieën. Maar in 
deze studie is een andere onderzoeksopzet gehanteerd. Ten eerste, werd aan de hand van de 
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gedragsprofielen binnen de gehele steekproef onderscheid gemaakt tussen verschillende typen 
deelnemers. Dezelfde vijf maten van sociaal interactief gedrag als in Studie 1, namelijk 
antisociaal, prosociaal, en teruggetrokken gedrag, pesten, en victimizatie, werden ook nu 
zowel in de vroege adolescentie  (Meetronde 3) als in de midden adolescentiejaren (Meetronde 
4) gebruikt. De resultaten van clusteranalyses lieten drie typen deelnemers binnen elke 
leeftijdgroep zien, namelijk Prosociaal, Antisociaal, en Teruggetrokken individuen. Bijna de 
helft van de vroege adolescenten werden getypeerd als Prosociaal en dit percentage was iets 
lager dan in de midden adolescentiejaren. Er waren ook meer Antisociale midden dan vroege 
adolescenten. 
 Ten tweede, op het dyadische niveau werd onderzocht welke combinaties van typen 
deelnemers welk soort antipathieën vormden. De soorten antipathiedyaden zijn afgeleid uit de 
prevalentie-analyse van de zes mogelijke combinaties van typen deelnemers in wederkerige 
antipathiedyaden. Meer dan twee derde van alle antipathiedyaden bestond uit verschillende 
typen antagonisten. Dit resultaat geeft steun aan de verwachting dat onderlinge ongelijkheid 
van beide antagonisten (dissimilarity), gebaseerd op aversie, de basis vormt voor wederkerige 
antipathie. De resultaten van deze studie benadrukken de rol van onderlinge ongelijkheid in de 
gedragsprofielen van individuen in antipathierelaties. Verdere longitudinaal onderzoek is 
nodig om vast te stellen of onderlinge ongelijkheid in de gedragsprofielen van twee personen 
inderdaad het ontstaan van wederkerige antipathie uitlokt.  
 De prevalentie van het antipathietype Antisociaal-Teruggetrokken was bijzonder hoog: 
ongeveer 40% van alle wederkerige antipathierelaties in beide leeftijdsgroepen werd gevormd 
door een Teruggetrokken met een Antisociaal individu. Deze combinatie kwam vaker voor 
dan op kansniveau te verwachten was. De sociale interacties van Antisociale leeftijdgenoten 
kunnen opvallen door toenadering en dominantie, terwijl de interacties van Teruggetrokken 
leeftijdgenoten eerder uitingen van geremdheid en sociale incompetentie zijn. Het is mogelijk 
dat deze twee typen individuen een ‘lack-of-fit’ ervaren waarbij de Teruggetrokken individuen 
niet ingaan op de toenadering van de Antisociale individuen, die ze mogelijk als aversief en 
bedreigend ervaren. Zulke combinaties van niet-passend gedrag tussen twee typen individuen 
kan -- als het vaak genoeg voorkomt en als storend ervaren wordt – uitlopen op een 
antipathierelatie. 
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 Samengevat toonde deze studie de systematische heterogeniteit van de 
gedragsprofielen van individuen in wederkerige antipathieën in de vroege en midden 
adolescentielaren aan. Het is mogelijk dat de aanvankelijke discrepantie in gedrag tussen 
leeftijdgenoten verdere wederkerige aversie uitlokt. Maar het is ook mogelijk dat aanvankelijk 
kleine discrepanties in het gedrag van leeftijdgenoten zich vergroten: Wederkerige aversie kan 
leiden tot grotere gedragsverschillen over verloop van tijd. Verder onderzoek moet nagaan wat 
de rol is van ongelijkheid in gedragsprofielen voor de vorming, instandhouding, en 
verandering van, in het bijzonder, negatieve relaties tussen leeftijdgenoten en verder wat de rol 
is van antipathieën in de sociale en emotionele ontwikkeling van kinderen en adolescenten. 
 
Studie 3 (in Hoofdstuk 4) is erop gericht om de consistentie te onderzoeken in 
vriendschapkenmerken in verschillende vriendschappen van iemand over verloop van tijd. 
Vanuit dat oogpunt probeert deze studie de gedragskenmerken te voorspellen van nieuwe 
vrienden die de adolescenten vormen na de overgang van basisonderwijs naar voortgezet 
onderwijs. De opzet van dit onderzoek is gericht op een longitudinale groep deelnemers en 
twee van hun vrienden, één eerste vriend/in tijdens de vroege adolescentie (Vriend 1 in 
Meetronde 3, aangeduid als Tijdstip 1) en een tweede (nieuwe) vriend/in tijdens de midden 
adolescentie (Vriend 2 in Meetronde 4, aangeduid als Tijdstip 2). Van de 540 longitudinale 
deelnemers zijn alleen die deelnemers in dit onderzoek betrokken die ten minste één 
wederkerige vriendschap hadden met een vriend/in van gelijke sekse op elk van beide 
meetmomenten. Dit leidt tot een longitudinale subgroep van 322 deelnemers. Maar in deze 
subgroep kan nog sprake zijn van schending van de assumptie dat de eenheden van de 
steekproef onafhankelijk zijn van elkaar; immers, een deelnemer en haar/zijn vriend/in kunnen 
in meerdere vriendschappen betrokken zijn. Daarom zijn met een computer programma tien 
willekeurige sub-steekproeven gevormd waar elke deelnemer en haar/zijn twee vrienden 
slechts in één vriendschapsdyade voorkomen. De gepresenteerde resultaten zijn gebaseerd op 
deze tien willekeurige sub-steekproeven, die tussen 195 en 205 deelnemers met twee vrienden 
omvatten (van de 322 in totaal). Gemiddeld waren 59% van de deelnemers jongens. 
 Vijf gedragskenmerken van de deelnemers en hun twee vrienden zijn gemeten en 
gebruikt in twee aparte structurele vergelijkingmodellen. Model 1 gaat over ‘peer’-
beoordelingen van antisociaal, prosociaal, en teruggetrokken gedrag. Model 2 toetst 
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zelfbeoordelingen van pesten en victimizatie. Het doel was de gedragskenmerken van de 
nieuwe vrienden van de deelnemers op Tijdstip 2 (d.w.z. Vriend 2) te voorspellen. Omdat het 
design twee verschillende vrienden op Tijdstip 1 en 2 veronderstelt, konden we verklaringen 
uitsluiten die samenhingen met de stabiliteit van vriendschappen over verloop van tijd, zoals 
socialisatie-effecten. We hanteerden twee sets predictoren, namelijk (1) gedrag van de 
deelnemers in de vroege adolescentie en (2) gedrag van hun vrienden in de vroege 
adolescentie (i.e., Vriend 1). 
 De resultaten steunden de hypothese betreffende de onderlinge gelijkenis tussen 
vrienden op elk van beide meetmomenten voor alle vijf onderzochte gedragingen. Ze steunden 
ook de hypothese betreffende de stabiliteit over verloop van tijd van het gedrag van de 
deelnemer voor alle onderzochte gedragingen, behalve voor prosociaal gedrag. Daarmee was 
er indirecte steun gevonden voor de consistentie van gedrag van vrienden over vriendschappen 
heen voor alle onderzochte maten, behalve voor prosociaal gedrag. De hypothese dat het 
gedrag van de deelnemers en van hun vrienden op Tijdstip 1 het gedrag van vrienden op 
Tijdstip 2 zou voorspellen werd verder gesteund voor pesten en teruggetrokken gedrag, 
hetgeen directe evidentie opleverde voor de consistentie van pesten en teruggetrokken gedrag 
van vrienden. Deze consistentie in kenmerken van vriendschappen over verloop van drie jaar 
tijdens de adolescentie, terwijl er intussen ook nog een schoolovergang had plaats gevonden, 
heeft diverse implicaties. Ten eerste, deze resultaten bevestigen de rol van selectie in de 
onderlinge gelijkenis tussen vrienden. Ten tweede, consistentie in de kenmerken van vrienden 
over verschillende vriendschappen heen zou kunnen samenhangen met de stabiliteit van 
iemands rollen in al zijn/haar vriendschappen, in het bijzonder als iemand een extreem 
gedragsprofiel heeft. Dit perspectief op de stabiliteit in relaties zou ook kunnen leiden tot beter 
inzicht in de mechanismen ter verklaring van homofilie (i.e., de technische term voor het 
verschijnsel van onderlinge gelijkenis tussen vrienden) in vriendschappen. Ten derde, de 
consistentie van kenmerken van vrienden of van de rollen als vriend/in zou kunnen wijzen op 
consistentie in andere dyadische relaties, zoals ouder-kind, broer-zus of romantische relaties. 
Verder onderzoek is nodig om te onderzoeken in hoeverre deze patronen optreden over 
verschillende soorten relaties heen. Ten slotte kunnen individuele gedragspatronen in 
verschillende relaties op eenzelfde moment samenhangen met verschillen in psychosociale 
aanpassing van mensen. Consistentie van iemands rollen in verschillende vriendschappen op 
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eenzelfde moment zou kunnen samenhangen met de intensivering van effecten in iemands 
psychosociale aanpassing. 
 
Het doel van Studie 4 (Hoofdstuk 5) was het in kaart brengen van de neurologische correlaten 
van sociale interacties met vrienden. In deze studie toetsten we de hypothese dat de interactie 
met vrienden samenhangt met de toename van de hersenactivatie in specifieke gebieden in het 
brein waarvan bekend is dat ze betrokken zijn bij interpersoonlijke fenomenen, zoals empathie 
en de verwachting van beloning (reward expectancy). Een compleet studentenblaasorkest 
fungeerde voor dit onderzoek als een groep leeftijdgenoten (‘peer’ groep) tijdens de 
jongvolwassenheid. Aan de eerste meting deden 56 (64% vrouwen) van de in totaal 58 
orkestleden mee. Ze vulden vragenlijsten in en gaven informatie over de onderlinge dyadische 
relaties tussen de orkestleden. Bij deze eerste meting werd de deelnemers gevraagd hun (niet-
romantische) vrienden te noemen en alle orkestleden te beoordelen op een 5-puntsschaal met 
een range van (1) helemaal niet aardig, (3) neutraal, tot (5) heel erg aardig. Voor deelname aan 
het tweede en derde meetmoment werden 31 orkestleden geselecteerd op basis van intensief 
en langdurig lidmaatschap van het orkest en geschiktheid om deel te nemen aan een fMRI 
scan. Imaging gegevens van 28 deelnemers (71% vrouwen) waren bruikbaar. De gemiddelde 
leeftijd van de deelnemers was 23 jaar. 
 Bij de derde meting werd met fMRI de neurale activiteit vastgesteld tijdens een 
gesimuleerde sociale interactietaak. In het design van het onderzoek werden twee factoren 
geïmplementeerd, namelijk (1) ‘type relatie’ (peers vs. bekende beroemdheden vs. objecten) 
en (2) ‘emotionele lading’ (positief (aardig) vs. negatief (onaardig) vs. neutraal). Bij de 
gesimuleerde sociale interactietaak werd de deelnemers gevraagd zich voor te stellen dat ze in 
een kamer waren waar ze een stimulus voor zich zagen (i.e., een ‘peer’, een object, of een 
beroemdheid) en de stimulus te naderen, te vermijden, of neutraal te blijven. Bij deze opzet 
waren alle stimuli individueel toegesneden op elk van de 28 deelnemers. Bij de tweede meting 
was iedere deelnemer namelijk gevraagd om de meest aardige en de minst aardige orkestleden 
te nomineren en om 53 objecten en 74 beroemdheden te beoordelen op een 5-puntschaal met 
de range van (1) helemaal niet aardig, (3) neutraal, tot (5) heel erg aardig. Voor elke 
deelnemer werden de meest typerende zes stimuli per conditie geselecteerd. Positieve stimuli 
waren beoordeeld met 4 of 5, negatieve stimuli met 1 of 2 en neutrale met 3. De positieve en 
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negatieve ‘peer’ stimuli waren de orkestleden die tijdens de tweede meting van de deelnemer 
respectievelijk de zes meest en minst aardige ‘peer’ nominaties had gekregen. De positieve 
‘peer’ nominaties werden beschouwd als vrienden. Neutrale ‘peer’ stimuli werden gekozen uit 
de orkestleden die door de deelnemer bij de eerste meting als neutraal (3) waren beoordeeld. 
 Gedragsresultaten bevestigden de verwachtingen dat de deelnemers positieve stimuli 
vaker benaderden dan neutrale en neutrale vaker dan negatieve stimuli. Bovendien werden 
peers vaker benaderd dan objecten en objecten vaker dan beroemdheden. Het factor level 
‘objecten’ was meegenomen in het experimenteel design als een additionele controleconditie 
en was verder niet relevant voor het doel van dit verslag. Daarom werden de analyses van de 
imaging resultaten beperkt tot de twee overige levels van de designfactor ‘type relatie’, 
namelijk peers en beroemdheden. 
 De imaging resultaten lieten zien dat peers, in vergelijking met beroemdheden, 
significant hogere niveaus van activatie teweegbrachten in de posterieure en anterieure 
gebieden, de laterale temporale gebieden, mediale temporaalkwab, prefrontale cortex en 
subcorticale gebieden zoals de nucleus accumbens, thalamus en hypothalamus. Deze 
resultaten komen overeen met andere bevindingen van hersenactivatie bij het ophalen uit het 
geheugen van informatie over personen tijdens gezichtswaarneming, ‘theory of mind’, sociale 
cognitie en zelf-gerelateerde informatieverwerking, en sociale en emotionele gehechtheid die 
opgeroepen wordt door persoonlijk bekende gezichten. Bovendien waren interactie-effecten in 
drie regio’s, die van bijzonder belang waren, selectief sterker geactiveerd wanneer deelnemers 
interacteerden met hun vrienden dan wanneer ze interacteerden met andere peers en 
beroemdheden, namelijk de amygdala en hippocampus, de nucleus accumbens en de 
ventromediale prefrontale cortex. Elk van deze structuren in het brein is zowel gekoppeld aan 
empathie en regulering van emoties als aan verwerking van beloning. 
 Activaties van het neurale circuit, die hier optraden, zijn gerelateerd aan empathie en 
regulering van emoties; letsel of dysfunctioneren is gekoppeld aan een toenemende neiging tot 
falende regulering van emoties, impulsieve agressie en geweld. Dit neurale circuit zou de 
verbinding kunnen vormen tussen prosociale ontwikkeling en het ervaren van vriendschappen 
als kind en adolescent. Verwerking van beloning is van cruciaal belang voor de regulering van 
stemming door het in stand houden van gedrag dat plezier en positieve gevoelens oproept; 
zowel acute stress en depressie zijn gerelateerd aan veranderingen in de gevoeligheid voor 
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beloning. Neuro-imaging studies bij mensen hebben verder laten zien dat letsel van het 
beloningssysteem in het brein is gerelateerd aan stemmingsstoornissen zoals bij zware 
depressie. Kortom, door de neurale correlaten van sociale interacties met vrienden aan te tonen, 
hebben deze bevindingen een eerste inzicht geboden in het mechanisme dat verantwoordelijk 
is voor de rol die vrienden spelen in een gunstige sociale ontwikkeling en het vermijden van 
stoornissen zoals depressie. 
 
Samenvattend hebben deze studies verschillende belangrijke thema’s voor de ontwikkeling 
van relaties met leeftijdgenoten voor het voetlicht geplaatst. Ten eerste, de resultaten van 
Studies 1 en 2 benadrukten het belang van het onderzoek van individuele verschillen in peer 
relaties en hoe die verschillen gerelateerd zijn aan individuele verschillen in psychosociale 
aanpassing. De onmogelijkheid om individuele rollen in vriendschappen en ook in 
antipathierelaties te kunnen onderscheiden zou kunnen leiden tot gebrekkige conclusies 
betreffende de koppeling tussen betrokkenheid in een vriendschap of een antipathie en 
psychosociale aanpassing en beperkingen. 
 Ten tweede, Studie 4 wees op de rol van processen gerelateerd aan de verwerking van 
beloning in interacties met vrienden en suggereert hun rol in de koppeling van vriendschappen 
aan psychosociale aanpassing. Onderlinge gelijkenis van vrienden zou het mechanisme 
kunnen zijn dat vriendschappen tot belonende ervaringen maakt. Herkenning van je eigen 
attituden, interessen, waarden, of gedrag in de ander kan zelfvalidatie bieden. Op die manier 
zouden vriendschappen kunnen bijdragen tot positieve zelfwaardering. Toekomstig onderzoek 
moet nagaan of complementaire vriendschappen even belonend zijn en op vergelijkbare wijze 
bijdragen tot zelfwaardering als vriendschappen gebaseerd op onderlinge gelijkenis van 
vrienden. Antipathie relaties die veel vaker gekenmerkt worden door ongelijkheid in gedrag 
zouden ook kunnen bijdragen aan de ontwikkeling van het zelfconcept door (de)identificatie 
met antagonisten. Antipathie relaties zijn echter veel minder vaak belonende relaties en zijn 
daardoor niet positief gekoppeld aan zelfwaardering. Onderlinge gelijkenis en 
complementariteit in de kenmerken van relaties kunnen ons inzicht verschaffen in de verdere 
mechanismen waarin relaties differentieel gerelateerd zijn aan psychosociale aanpassing. 
 Ten derde, de bevindingen van Studie 4 toonden de koppeling van neurale activatie aan 
empathie tijdens interacties met vrienden. De resultaten lieten verder zien dat relaties met 
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leeftijdgenoten over het algemeen gebieden in het brein activieren die gerelateerd zijn aan 
sociaal-cognitieve vaardigheden zoals perspectief nemen, terwijl vriendschappen in het 
bijzonder gerelateerd zijn aan meer affectieve aspecten zoals empathie. Deze bevindingen 
wijzen verder op de rol van peer relaties in de ontwikkeling van het zelfconcept in het 
algemeen en van vriendschap op zelfwaardering in het bijzonder. 
 Ten slotte, de resultaten van Studie 3 benadrukken het belang van de consistentie van 
de vriendschapcontexten over verloop van de adolescentie. Deze bevindingen benadrukken de 
consistentie van individuele gedragspatronen over verloop van tijd en over relationele 
contexten. Toekomstig onderzoek moet de afzonderlijke rollen in multipele vriendschappen in 
beeld brengen, zowel cross-sectioneel (bijvoorbeeld consistentie van rollen over multipele 
vriendschappen en antipathieën) als longitudinaal (bijvoorbeeld consistentie van rollen over 
vriendschappen en romantische relaties) om een beter inzicht te krijgen in de individuele 
sociaal-emotionele en cognitieve ontwikkeling. 
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